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User Explains How Armstrong Unit Trapping Boosted Output: 
Need for Investment in New Steam Equipment 


Eliminated by Only 


5: 

“<7 THIS is a story about 
greatly increased efficiency in a 
laundry, but the principles involved 
apply to any plant using steam 
heated equipment. 

In speaking of the benefits derived 
from Armstrong Unit Trapping, 
Earl Fast of Soft Water Laundry and 
Cleaners, Long Beach, California, 
said, “It's like a man with dirty eye- 





Traps with Built-in Strainers 
Cut Costs 


Because the piping oat 
Soft Water Laundry 
was old, the smallest- 
sized traps needed 
protection against dirt 
and scale. Armstrong 
No. 880 and 881 traps 
with built-in strainers 
were the logical an- 
swer because eee 


1. They cost less than a separate 
trap plus a strainer. 


2. They eliminate external fittings 
and considerable installation 
labor. 


Left — Cut-away view 
showing strainer 
screen at trap inlet 
Strainer can be clean- 
ed without removing 
or shutting off steam 
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glasses—he thinks he's seeing perfectly 
until he cleans the glasses and finds 
out what he has missed.”’ 


Mr. Fast’s plant modernized its 
entire return system in 24 hours, 
installing 71 Armstrong traps cost- 
ing about $550, with these results: 


1. Capacity of machines costing as 
much as $15,000 per unit in- 
creased to the extent that new 
machines are not now required. 

. Higher quality of ironing and 
finishing, with touch-up on shirts 
eliminated. 


. Worthwhile fuel savings. 


in Steam Traps 


“Our boiler was turning out plenty 
of steam,” continued Mr. Fast, “but 
we weren't getting the benefit of it. The 
best power plant in the world is of no 
value if you don't use its produced 
steam to maximum efficiency.” 


And there lies the case for 
Armstrong Unit Trapping, which 
discharges air and condensate as 
fast as it accumulates to keep steam 
heated equipment hot and pro- 
ducing at a peak rate. Your local 
Armstrong Representative will be 
glad to survey your condensate 
drainage system without obligation. 
Call him or write: 


ARMSTRONG MACHINE WORKS 


820 Maple Street ® 


Three Rivers, Michigan 


You always get more out of equipment 





when you use Armstrong “Unit Trapping” 





Fill IN AND CLIP TO YOUR COMPANY LETTERHEAD 


ARMSTRONG MACHINE WORKS 


J.0 Maple Stree 


. Throe Rivers, Mchigcn 


Please send me a Steam Trap Book 


44-PAGE 
STEAM TRAP BOOK 
Gives Complete information 
MAIL TODAY! 


Name 





One of two Link-Belt Speeder Cranes unloads barges. The Link-Belt system then transfers coal to storage bunkers or to ground storage. 


LINK-BELT cuts coal handling 


Recent addition at this station included twelve 24-in. Link-Belt belt 
conveyors. En route to bunkers coal is crushed and weighed. 


costs 


Two of six Link-Belt belt-propelled trippers empty coal into storage 
bunkers. Link-Belt Series 100 Idlers are used throughout 


Eastern power plant utilizes LINK-BELT’s proved 
engineering and equipment for top efficiency 


iar this power plant want- 
ed to increase its coal han- 
dling capacity to 325 tph, they 
chose Link-Belt. With eight years’ 
successful operation of an earlier 
Link-Belt system, they knew they 
could expect top efficiency. 

Now, from the time two Link- 
Belt Speeder pedestal-mounted 
cranes unload river barges . . . un- 
til six belt-propelled trippers dis- 
charge into storage bunkers—han- 


dling is completely mechanical. 
By integrating the old and new 
systems, complete flexibility is 
achieved. 

Whether your coal require- 
ments are large or small, you, too, 
will find it pays to rely on Link- 
Belt. There’s a 44-page book— 
No. 2410—that shows scores of 
typical modern power plant lay- 
outs. Ask the Link-Belt office near 
you for a copy. 
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COAL HANDLING EQUIPMENT 


LINK-BELT COMPANY: Plants: Chicago, 
Indianapolis, Philadelphia, Colmar, 
Pa., Atlanta, Houston, Minneapolis, 
San Francisco, Los Angeles, Seattle, 
Toronto, Springs (South Africa), 
Sydney (Australia) 
Sales Offices in Principal Cities. 
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Most of the water-tube “package” boil- 
ers available today look very much 
alike. As a matter of fact, in some re- 
spects they are alike. 

The prospective purchaser’s job is to 
discover which of the several package 
boilers now available offers a combina- 
tion of features and advantages that 
adds up to the “best buy”. 

Consider, then, the fact that the C-E 
Package Boiler, Type VP, has all the 
design features offered by any of its con- 
temporaries plus the important extra 
features described at the right. 





VP Boilers are available in capacities from 
4,000 to 30,000 Ib of steam per hr; pressures 
to 250 psi. Send for Bulletin VP-13. 











i THE PACKAGE BOILER 


ate 














FULLY WATER-COOLED FURNACE — Even the front or “burner” 
wall is protected, except in three smallest sizes. Has higher ratio of 
furnace-wall cooling to furnace volume than any boiler of its size and 
type. Assures rapid and efficient heat absorption, lower gas 
temperatures entering convection bank, reduced tendency to slag 
formation. Minimizes furnace maintenance. 


LARGER LOWER DRUM — The large lower drum, 30” in diameter, 
permits simple, symmetrical tube arrangement; provides easy access 
when necessary for washing down or for inspection; greater water 
storage capacity facilitates handling fluctuating loads. 


CENTRIFUGAL FAN — This type of fan is more efficient, operates 
at lower speed and is quiet in operation. The average noise level 
is less than half that of typical high-speed blowers used on most 
boilers of this type. Low noise level is particularly advantageous in 
confined space and in such installations as hospitals. 


SIMPLE BAFFLE ARRANGEMENT — Minimum changes in direction 

(no baffle at all in convection bank in larger size units). Gives lower 
draft loss. Simplifies soot blowing. Cross-flow of gas with elimination of 
dead pockets gives maximum heat pick-up. Water-cooled baffle in 
intermediate sizes insures minimum maintenance. B-652A 


COMBUSTION ENGINEERING, INC. 


Combustion Engineering Building « 200 Madison Avenue, New York 16, N. Y. 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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// aa OS: 
SNIPS with PROTO 
Professional Quality! 


DUCKBILL OR CIRCULAR pet 
for professiona 
Most popular style 
cutting of circles, and other odd po 
signs. Blades hollow ground 4 
easier, faster, heavier work. In 
10” and 12” lengths. 


COMBINATION SNIPS 


Also favored by professional users 
for straight and moderately irregu- 
lar cuts. Blades individually fitted to 
secure positive, free-cutting action 

In 10” and 12” lengths. , 





= STRAIGHT OR REGULAR SNIPS 


Fine for shops, farms and homes 

where a handy cutter is needed. 

Streamlined with easy, graceful 

curves and well rounded edges. In 
7”, 10” and 12” lengths. 


Truly all-purpose, PROTO’s new 
snips fill the needs of practically 
all industries, mechanics and 
craftsmen. Four basic styles cut 
hundreds of materials. And you 
et true professional quality in 
ROTO snips! They give smooth, 
fast, accurate cuts...produce better 
finished work, clean and unbent 
..-have great strength and tough- 
ness...are sturdily built. Buy these 
professional, all- purpose snips 
from your PROTO dealer. Send 
10¢ for 68-page catalog of entire 
line to 
PLOMB TOOL COMPANY 
The PROTO tine inctvdes §=62.276Y Santa Fe Ave. 


Wrenches, Pliers, Screw- 
drivers, Punches, Chisels, I Angeles 54 Cal. 
2's, 


Seckets, Pullers, industriel 
Teels, Many Others. 


PROTOS=TOOLS 


Eastern Factory—Jamestown, N.Y, 
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... recently announced . . . worth watching 


Aluminum Windings 


@ Distribution transformers in a num- 
ber of ratings have been developed for 
voltage ratings below 15 kv using 
aluminum windings. Any future short- 
ages of copper or marked increases in 
copper prices will undoubtedly in- 
spire wider use of aluminum-wound 
transformers. Present data indicate 
over-all weight, dimensions, and elec- 
trical characteristics practically iden- 
tical to copper can be obtained in trans- 
formers rated from 5 to 333 kva. 


Atomic Power Reactors 


@ Central station atomic power re- 
actors with generating capacities over 
100 megawatts are forecast within the 
next five years. The first power reactors 
will probably be used where fuel stor- 
age capacities are limited and where 
mobility is of prime importance—the 
military seems likely to use such sta- 
tions. As reactor technology becomes 
more fully known, it is predicted that 
atomic reactors will bridge the gap be- 
tween exhaustion of fossil fuels and 
successful utilization of solar energy. 
This transition pegiod is thought to be 
of many hundred years’ duration. 


High-Temperature Transistors 


@ Electronic equipment for industrial 
jeanne can now apply the won- 
er-component of electronics — the 
transistor. A new type of transistor 
has been announced which will per- 
form satisfactorily at high temperatures 
which usually characterize industrial 
environments. Temperatures as high 
as 212 F and high humidities do not 
impair the operating characteristics of 
the new transistor. 


Chemical Nickel Plating 


@ Nickel plating by chemical means 
has been announced; no electrical de- 
vices are used. The plating thickness 
can be controlled to within 10 per cent 
of the nominal thickness regardless of 
the shape of the part being plated. Zero 
porosity is reported on practically all 
surfaces—severely pitted or defective 
base metal gives rise to negligible po- 
rosity. Pickling, cleaning, and rinsing 


techniques for the new 
about the same as those use 
in electrolytic plating. 


rocess are 
presently 


Zirconium Fabrication 


@ Fabrication of zirconium on a full 
commercial scale will be achieved this 
year. Forming, rolling, and machining 
operations on this metal have been de- 
veloped as an adjunct to the develop- 
ment of atomic power reactors. As 
atomic power comes nearer to commer- 
cial application, the use of zirconium 
techniques now being formulated will 
become more important to industry. 


Radioisotopes Forge Ahead 


@ Some 12,800 shipments of radioiso- 
topes have been made to industrial 
firms by the Atomic Energy Commis- 
sion. Pioneering companies have ap- 
plied them to thickness gaging, tracing 
and identification, and wear studies. 


Automatic Factories 


@ Techniques have been announced 
whereby machine tools can be operated 
from punched tapes and similar mem- 
ory devices. To change the product of 
the machine, a new punched tape re- 
places the original tape. Such flexibility 
minimizes down time for setups. 
Fewer parts need be stockpiled since 
additional parts can be put into pro- 
duction by merely threading a tape 
through the machine. There are none 
of the human frailties to introduce de- 
viations on account of fatigue and no 
limits such as humans experience in 
tiring repeat performances. The ‘n- 
strument brains which can accomplish 
these feats have been long used by the 
military in fire-control and similar ap- 
plications. Their conversion to indus- 
trial use should therefore involve few 
“bugs” since most have been met and 
conquered, 


Moving Sidewalks 


@ People will be placed on conveyor 
belts when the moving sidewalks now 
on drafting boards become realities. 
Large cities will also relieve traffic con- 
gestion by using underground and 
overhead conveyor systems. 


INDUSTRY AND POWER * May 1953 





(Ie O) 
yy 
© gt 


LZ 


= @ 


Long. the gob 0.K. 
fachlasd; 0 Leakage aupind thom 


one 


SERVICE LIFE: 


Tua 25 timlbe 
Larger ham amy Yebye uae 


OPERATING RESULTS: 


Donage ty puprduilin algppal 

















PRICE: 


OK ho pprbmitim 


In a large Midwestern auto assembly plant, with 
Crane Diaphragm valves in alcohol solution anti- 





freeze fill lines to automobile radiators. 


THE CASE HISTORY 


None of the many conventional valves nor the plug 
cocks tried in this service lasted more than a week— 
about 2,000 operations. 


The crystals present in anti-freeze would build up 
on seating surfaces and in the exposed valve stem 
threads. The valves leaked and were hard to operate. 
To the excessive maintenance needed was added the 
high cost of frequent damage to automobile finish 
by anti-freeze leakage. 


Now Crane Packless Diaphragm valves control 
the trouble. Their sealed bonnet prevents contact of 
fluid and working parts; their seating design isn’t 
hindered by crystal deposits. At last report, Crane 
valves have given over 50,000 trouble-free opera- 
tions with no maintenance, and with indefinitely 
longer life assured. 





Catalyy eh he Gere 








THE VALVE 


In Crane Diaphragm valves, the 
diaphragm serves only to seal 
the bonnet, not for seating. It 
isn’t pinched or stressed when 
valve is closed. Independent 
disc gives control of fluid even 
should diaphragm fail. These 
valves are made in a wide vari- 
ety of body, diaphragm, disc- 
insert, and body-lining mate- 
rials to handle countless corro- 
sive, abrasive, or ordinary serv- 
ices. See your Crane Catalog 
or local Crane Representative. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois \ 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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I-T-E Metal-Clad Switchboards complement latest engineer- 
ing advances with neat, modern design. HV circuit breakers 
are easily withdrawn from compartments. Safety is the keynote. 


Indoor and outdoor equipment in ratings: 4160 volts—50,000, 150,000, and 250,000 KVA interrupting 600, 1200, and 2000 amperes continuous 
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Modern switchboards last 20 years or longer. 
During this period, you can expect periodic 
inspections, load changes, certain maintenance, 
and, of course, short circuits and overloads. 

Consider the outstanding advantages to your- 
self of I-T-E horizontal drawout switchgear over 
the life of the equipment in each of the following 
instances: 


When inspections are made 


Truck-mounted circuit breakers can be wheeled 
out of compartments quickly and easily. Safety 
shutters isolate “‘live’’ contacts in the compart- 
ment. Connected equipment can then be exam- 
ined carefully without danger to personnel. 


When loads change 


Relay settings are quickly adjusted to compen- 
sate for load changes. On wider load variations, 
current transformers may be changed. Isolation 
of compartments in Metal-Clad construction 


® 20 years and more of easier handling 


permits these changes without interference with 
the main bus. Circuit breakers may be removed 
from their compartments to assure complete 
safety. Horizontal drawout circuit breakers in 
drawout switchboards make this possible and 
convenient. 


When maintenance is performed 


Each circuit breaker is withdrawn from switch- 
board, checked, and adjusted if necessary. 
Service continuity is assured. While the circuit 
breaker is out of service, a spare can be used to 
replace it. One spare circuit breaker provides 
adequate insurance for many feeder circuits. 

Your local I-T-E sales engineer will be glad to 
show you the specific advantages of Horizontal 
Drawout Switchgear in your own application. 
Or for complete details on I-T-E Metal-Clad 
Switchgear, send for Bulletin 7004-B, Dept. 
— , I-T-E Circuit Breaker Co., 19th & Hamil- 
ton Sts., Philadelphia 30, Pa. 


METAL-CLAD SWITCHGEAR 








I-T-E CIRCUIT BREAKER COMPANY 
19TH AND HAMILTON STREETS © PHILADELPHIA 30, PA. 


(ile] Equipment Division « Greensburg, Pa. 
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Package boiler features 
large waterwall area 


Combustion Engineering, Inc. 

has developed a compact, pack 
age steam generating unit for opera- 
tion up to 250 psi, with steam capacities 
ranging from 4000 to 30,000 Ib per hr. 
Known as type VP, it is a two-drum, 
vertical bent-tube design with a water 
cooled furnace in front of the convec 
tion surface. A high ratio of furnace 
wall cooling to furnace volume is said 
to provide rapid and efficient heat ab 
sorption and lower gas temperatures 
‘ntering the convection bank. It is 
completely shop-assembled, and is de 
signed for pressure firing of oil of 
was, cither alone or in combination. A 
centrifugal type forced-draft fan is 
used to provide quiet operation 


Space heater design 
permits easy maintenance 


Incorporated in suspended space 
heaters developed by the Heat- 
ing Dept. of the Machinery Div., 
Dravo Corp., is a cast iron bunsen type 


burner assembly which can be removed 
quickly for servicing and cleaning. The 
drawer frame slides out with the 
mounted burners and all controls, mak- 
ing them easily accessible. Units are 
suitable for natural, manufactured, 
mixed, liquid petroleum, sewage, or 
coke-oven gas. Input capacities range 
from 85,000 to 215,000 Btu per hr 
Models are available with standard fan, 
squirrel-cage blower for short duct 
runs, or without blower for use di- 
rectly in air-conditioning duct systems 


Centrifugal pumps are 
for sanitary service 


Corrosion-resistant sanitary and 

industrial centrifugal pumps, 
developed by Tri-Clover Machine Co., 
are available with special seals to meet 
practically every requirement. Units 
have capacities up to 1250 gpm. Heads 
are to 250 ft at zero gpm. Screw type 
impellers with sanitary impeller clips, 
inert carbon seals which are easily re 
moved for cleaning, lightweight heads 
with a minimum of parts, and a special 
casing construction to permit fast as 
sembly and disassembly, are among the 
features listed in a catalog 


Television camera 
features miniature size 


Simplified operation is featured 

in a portable television camera 
unit, the Tel-Eye, developed by the 
Television Transmitter Div. of Allen 
B. Du Mont Laboratories, Inc. For 
closed-circuit television, it can be used 
with standard VHF receivers by sim- 
ply plugging into a standard wall 
socket and attaching the output cable 
to the receiver. It will feed multiple 
receivers at distances up to 2000 ft 
The unit is described as being a com 
plete camera chain, with all associated 
power, synchronizing, RF, monitoring, 


and new developments 


and output equipment. The camera it- 
self is about the size of a portable 
typewriter case. 





ia 


Transformer takes overloads 
for extended periods 


To take overloads for longer 

periods of time, Marcus Trans- 
former Co. has designed a dual-rated, 
dry-type heat proof insulated trans- 
former. One rating covers its opera- 
tion when naturally cooled. When heat 
reaches a certain level, a thermostat 
in the coils activates blowers mounted 
in the housing, thus providing forced 
air cooling that automatically increases 
the unit’s rating by 33% per cent. 
Ratings are from 100 to 3000 kva in 
voltages to 15,000 v. 


Motor control system 
incorporates improved design 
The Servospeed Div. of Elec- 
* tro-Devices, Inc., reports many 
design improvements in their electronic 
variable speed motor control systems. 


(Continued on page 14) 


NOTE—Each new product item has a key number for your convenience in asking for 


additional, detailed information. Insert this number on return post card on page 99. 
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COMPRESSED AIR 
COMPRESSED a/R TO USES 


THRUOUT (IMOUSTRIAL PLANT 


AIR RECEIVER CMERGENCY BYPASS 


VALVE RECOMMENDATIONS 


Send for details of Jenkins Valves to 


suit varying conditions. 


How to plan PIPING CONNECTIONS FOR AN 
INDUSTRIAL PLANT AIR COMPRESSOR 


Compressed air is more economically 
supplied from a central installation in 
plants where demand is extensive. In such 
a system, the highest single pressure 
requirement in the plant determines the 
number of compression stages needed, and 
local pressure reducing stations meet the 
requirements of specific operations. 


A single stage system is shown in this 
layout. Equipped with electric and steam 
driven compressors, this installation can 
develop 125 p.s.i. The former usually 
serves as a stand-by unit, but both can be 
used jointly for heavy load conditions. 


The compressed air, after leaving the 
compressors, passes through a water-cooled 
after-cooler, which lowers air temperature 
and condenses moisture. The air then goes 
through oil separators and on into the 


air receiver, which decreases pressure pul- 
sations and serves as a storage reservoir, 


A capacity reduction device helps control 
load fluctuations in the constant-speed elee- 
trically driven compressor. In variable 
speed steam driven compressors, the throt- 
tling governor responds to load changes. 


Consultation with accredited piping engi- 
neers and contractors is recommended 
when planning any major piping 
installation. 


To save time, to simplify planning, to get 
all the advantages of Jenkins specialized 
valve engineering experience, select all 
the valves you need from the complete 
Jenkins line. It’s your best assurance of 
lowest cost in the long run. Jenkins Bros., 


100 Park Ave., New York 17, 
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HEATING PROCESS USES 


WOTE* STEAM ENGINE CRAIN AND 


COMOENSATE PIPING HOT SHOWn 


Diagram by Huxley Madcheim 
Consulting Engineer 
COPYRIGHT, 1953 —- JENKINS BROS, 
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Complete description and enlarged dia- 
gram of this on request, 
Includes additional detailed information, 


layout free 


Simply ask for Piping Layout No. 65. 


JENKINS 
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“TOM: — 


IN THE FIRST YEAR AFTER WE 
CHANGED OUR PLANT TO FUSETRON 
FUSES, WE ENTIRELY ELIMINATED MOTOR 


BURNOUTS FROM SINGLE PHASING AND 
REDUCED ALL MOTOR BURNOUT BY AT 
LEAST 75%“ 


(Excerpt from a conversation of 
Forrest Baumgardner with Tom Wier) 


FORREST BAUMGARDNER, Chief Electrician, 
Frank Wheatley Pump & Valve Mfr. 
Tulsa, Oklahoma. 


INDUSTRY AND POWER * 


May 1953 





FOREST .'- 
DonT FoRcET FUSETRON FUSES 


DO MORE THAN PROTECT MOTORS 
THEY PROVIDE 10 POINT Prorecrion’ 


7 Protect against short-circuits.* 
2 Protect against needless blows caused by harmless overloads. 


3 Protect against needless blows caused by excessive heating — lesser resist- 
ance results in much cooler operation. 


$ Provide thermal protection — for panels and switches against damage 
from heating due to poor contact. 


§ Protect motors against burnout from overloading. 

6 Protect motors against burnout due to single phasing. 

7 Give DOUBLE burnout protection to large motors — without extra cost. 
& Make protection of small motors simple and inexpensive. 


9 Protect against waste of space and money — permit use of proper size 
switches and panels. 


10 Protect coils, transformers and solenoids against burnout. 


* Fusetron Fuses have high interrupting capacity as shown by tests of the Electrical Testing 
Laboratories of New York. 


Here’s why FUSETRON Fuses give 
All Purpose protection... 


A fuse link combined with a thermal cutout — the 
result, a fuse with tremendous time-lag and much 
less electrical resistance. 


They have the same degree of Underwriters Labora- 
tories approval for both motor-running and circuit 
protection as the most expensive devices made. 


Se” Made to same dimensions as ordinary fuses, FUSE- 
TRON FUSES fit all standard fuse holders. 
TOM WIER, Obtainable in all sizes from 1/10 to 600 ampere, TRUSTWORTHY NAMES IN 
BUSS Fuseman, both 250 and 600 volt types. Also in plug types for ELECTRICAL PROTECTION 


covering Tulsa, Okla. 125 volt circuits. = 
Their cost is surprisingly low. 
FUSETRON is a trade mark of the Bussmann Mfg. Co. 


9 . =a eo ees Sse ee = =. Ss aes =F = = = | 
Don't Risk Losses! r 
Bussmann W.fg. Co., University at Jefferson, 
One lost motor... St. Lovis 7, Mo. (Division of McGraw Electric Co.) 
One needless shutdown... 
One destroyed switch or panel 
One burned out solenoid... 


May cost you far more than re- 
placing every ordinary fuse with 
9 Fusetron dual-element Fuse. 


Please send me complete facts about FUSETRON dual-element Fuses 
Name 

Title 

Company - 

Address ___ 


City & Zone 
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new equipment setting-up operations, light loads, or cement. Called Flextite, it regulates 


intermittent duty. Components are a the setting time of Portland cement, 
drive motor, control station, and con- making it possible to stop leaks almost 
(Continued from page 10) trol unit. instantly without removing hydrostatic 
pressure. It is said to be equally effec- 
tive as a water resistant plaster coat 
to seal off seepage and exclude mois- 
ture, and for pointing up spalled areas 
or reforming exposed reinforcing bars 
The units, up to 3 hp, now have spe- t po — ve ny fa ce - 
cial terminal block transformer con- . ee ee ee 
struction, cabinet design for wall or 
bench mounting, and critical compo- , . 
nent plug-in assemblies. The motor : . a caer, 
series field is used as a torque signal ‘ ra 
source in a feedback circuit to provide ee 
constant system torque capability. Con- 
trolled acceleration on many models 
permits use with high initial loads. 
Manual speed selection at remote points 
is available, as well as many types of 
Automatic Servospeed systems for use Proportioning pump design 
in various industrial processes. Litera- simplifies maintenance 


e available 

a E18 Philadelphia Pump and Ma 
chinery Co. has reported sev- 
eral design improvements in their low- 
AC. POWER an high a ge reciprocating — — 
TO CONTROL UNIT ylunger, controlled capacit sropor- 
ee pump. The unit is mA a el Relay protects transformers 

to allow removal of all moving parts from internal faults 
without breaking piping connections 
conten. The packing gland is unusual in that E20 developed a sudden pressure re- 
station it is open at both ends to simplify lay that protects power transformers 
packing replacement and insure even from internal faults. Operating on rate 
take-up. The units can be used in of change of gas pressure resulting from 
single or multiple combinations. Ca transformer oil breaking down, it is not 
pacities range from 5 ce per hr to 128 affected by changes common to trans- 
eph, with pressures to 20,000 psi. former operation. The unit is said to be 
very sensitive to small faults, and is 
quick to operate when large faults occur. 
Faults that produce rates of pressure 
TO REQUEST ADDITIONAL DATA rise above 10 to 15 psi per sec cause the 
relay to operate in 2 or 3 cycles. Rates 
of 40 psi per sec cause operation within 

Y% cycle. 








Tank Walt 




















Westinghouse Electric Corp. has 





r ADJUSTABLE SPEED eae 
DRIVE MOTOR Insert “key numbers on return post 
card found on page 99. Your re- 
Electronic drives provide quests will be handled promptly. 


stepless adjustable speeds Meter measures true 


Elé6 Reliance Electric & Engineer mass rate of flow 
ing Co. announces design im- T 

- ag “ Selene rue mass rate of flow of any- 
provements in is electronic adjustable: Addiive regulates E21 thing "that will flow or ‘fall 
driv es are a constant torque wartshle- setting time of cement at a aay ny ween 4 a flow 

tented 2 AP sagen : , Ss meter developed by Control Engineer- 
tiie sc a a provide step- E19 Flexrock Company's Building ing Corp. The meter responds to 
less adjustable speeds from a-c circuits. _ , Maintenance Div. has developed pounds, and is reported to be totally 
[hey operate at speeds from 270 to a liquid chemical additive to make a 
2300 rpm, and as low as 75 rpm for fast-acting leak-stopper out of ordinary (Continued on page 20) 








Industrial television permits 
observation of remote boiler gages 


E17 Availability of closed-circuit television for observa- 
tion of remote boiler water gages has been an- 
nounced by Yarnall-Waring Co. An arrangement has been 
made with Radio Corporation of America to apply their 
industrial television equipment to installations of Yarway 
pressure sealed flat glass gages, thus permitting “live” gage 
readings at any convenient location in the boiler plant. 

Television equipment consists of a small, light-weight 
camera connected to the viewing monitor by a single cable. 
The recent development of a small, simplified tube is re- 
ported to permit a camera approximating the size of a 
16 mm home movie camera. A special camera base also 
is provided to furnish proper lighting of the gages. 

Gage glass inserts are described as a pressure-sealed 
“floating assembly type.” Greater flexibility is gained by 
using two independent inserts, and by interconnecting ex- 
pansion loops. Illuminators are the Yarway type M, which 
produces a brilliant point of light at the meniscus of the 
water level. They are said to be especially effective in 
penetrating deposits on the gage glass and dust particles 
in the air. 
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Meee scale, magnified fifty times, can 


look like the jig-saw puzzle it often represents 


NEW DATA ON SCALE 
IN HIGH PRESSURE 

Reprints of “Experimental Studies of 

or corrosion problem is The Nalco System for your Beiler Scale at 2,500 p.s.i.,” © poper pre- 

: 4 : F sented ot the 1950 Water Conference of 
plant. High quality water treating chemicals, plus the Engineer's Society of Western Pona- 
expert field and laboratory surveillance assure contin- eytvanie, aro available free upon request 

to Nalco. Article includes numerous — 
photes of scale formations on test boiler — 


to plant engineers when it begins to affect boiler oper- 


ation. Quick solution for this and any other scaling 


uously successful results—now, and in the years to 
come, as long time Nalco customers will affirm. Write 


for your Nalco Water Treatment Survey today. 


NATIONAL ALUMINATE CORPORATION 
6218 W. 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 





SYSTEM .. . Serving Industry through Practical Applied Science 
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Willys-Overland plant, covering 103 acres (at left) in Toledo, 
O., adds five new G-E unit substations to expand simply and 
easily its radial distribution system. Total plant capacity is 
now 26,000 kva. Three of the 1,500-kva subs (above), with 


two others, furnish power to aircraft landing gear division. 
AT WILLYS-OVERLAND— 


One of nation’s first load-center 


Grinder for crankshaft pin bearings is powered by a G-E unit 
substation, 4160-volt to 440-volt, which is located just beyond unit substation, with Pyranol* transformer, has been operating 
screen at left, adjacent to the load area. 


24 hours a day, 5 days a week, with low maintenance cost. 
*Reg. Trade-mark of General Electric Co 


Installed since 1945, when original system was expanded, G-E 
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Rad 
= 


New load-center units, are added to system which has oper- alter over-all system, provides high degree of flexibility to 
ated for 13 years without power failure. Addition of new sub- handle shifts in plant loads. Unit subs, used as building blocks, 
stations, like the two new 1,500-kva units above, does not can be placed wherever needed. 


systems: Never a power failure! 


G-E radial distribution system, installed in 1939, easily 
expanded to 26,000 KVA for increased plant loads 


Flexibility in reliable power distribution for stepped-up production 
of Jeeps . . . quick, easy power expansion at little expense . . . low- 
cost maintenance with maximum safety. The Willys-Overland Com- 
pany in Toledo found these advantages of its plant’s radial distribu- 
tion system multiplied when five new G-E 1,500-kva load-center 
substations were added recently for greater plant capacity. 


During the past 13 years of trouble-free operation, engineers have 
had first-hand experience with the low cost, simplicity, and relia- 
bility of the radial system. A G-E outdoor unit substation furnishes 
plant power, steps down utility voltage to a usable 4,160 volts. 
Eighteen unit substations handle load requirements in more than 
two-score buildings on the 103-acre tract. 

This installation is just one example of the way G-E engineering helps 
industry meet demands for more power. For further information, 
contact your G-E saies representative, or write for GEA-3592. Gen- 
eral Electric Company, Schenectady 5, New York. 881-1 


Outdoor G-E master unit substation, plus an 
indoor G-E station, furnishes power for 90 
per cent of Willys-Overland capacity. 


GENERAL @@ ELECTRIC 
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: SERIE CITY 
_  PEUSTEAM GENERATOR 


This one, fired by the Erie City Dumping Grate 
Spreader Stoker. Erie City VL's by the hundreds 
are serving a broad cross section of small to large 
Stoker and 300 hp. VL boiler steam users. These completely factory-assembled 
- Sion pale nger agai or field erected steam generators incorporate a 
2-drum boiler and integral water cooled furnace 
for any mechanical firing method. We draw upon 
a 50 year experience with 2-drum boilers and a 
pioneering application of water wall design that 
keeps refractory maintenance to a minimum. 
Only clean water can enter the integral water 
wall circulation. VL’s are the most accessible 
boilers of this type—easy to keep clean and at top 
efficiency. Hospitals, Schools, Institutions, Dairies, 
Laundries, Industries and Process Plants use and 
repeat on VL'’s. 


ERIE CITY IRON WORKS © Exce, 2a. 
A Few of the Hundreds STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 


‘ - Gi U UNDERFEED AND SPREADER STOKERS + PULVERIZERS 


BORDEN CO. Get the COMPLETE STORY... 


DAIRYMAN’S LEAGUE 
ARMOUR & CO. on this modern 
KRAFT FOODS CO. 2-DRUM 
ws os vp saan: compat Steam Generator 
cea REPUBLIC STEEL CORP. 
bagel BORG WARNER CORP. for all mechanical 
ALUMINUM CO. OF AMERICA 
GENERAL ELECTRIC CO. 
UNION PACIFIC R. R. CO. ssh for SB-43D 
HERCULES POWDER CO. 
ARCHER DANIELS MIDLAND CO. 


On woRKS Erie. 
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In addition to providing thermal in- 
sulation, it is said to have a high noise 
reduction efficiency. It also is said to 
permit metal surfaces to act as vapor 
barriers to prevent condensation. Its 
flexibility permits installation on metal 
sheets before they are formed. A fire- 
safe neoprene coating is used to pre 
vent erosion and to reduce friction. The 
product is described in a data sheet 


new equipment 


(Continued from page 14) 





insensitive to volume. Accuracy is said 
to be independent of temperature, pres- 
sure, viscosity, compressibility, or ex 
ternal accelerations. 





TO REQUEST ADDITIONAL DATA 


Insert “key numbers on return post 
card found on page 99. Your re- 
quests will be handled promptly. Filter provides automatic 


self-cleaning operation 
Automatic, continuous filtration 


E26 of water soluble coolants for 
= individual grinders, hones, and other 
machine tools is provided by a constant 
vacuum, endless belt filter developed 
by the Industrial f 





Filtration Div. of 
U.S. Hoffman Machinery Corp. Called 
the Vacu-matic Filter, it provides auto- 
matic, self-cleaning operation, keeps 
coolant cool, and delivers de-watered 
sludge for easy disposal. Two models, 
providing flow rates of 20 and 40 gpm, 
are listed in an available bulletin 


Variable speed drive 
features flexibility 
Unusual flexibility of operation 


E22 is combined with low unit cost 
in the Flexi-Speed variable speed drive, 
according to the manufacturer, Reeves 
Pulley Co. Units can be mounted in 
almost any position around the driven 
equipment, may drive in any direction, 
and can deliver any desired speed with 
in a ratio of 8 to 1. The driven shaft 
can be located anywhere around the 
motor shaft, and the speed control 
handwheel can be located parallel to 
or in any of eight positions perpendic 
ular to the motor shaft. Units with 
capacities of 4%, 4, and 1 hp are listed 
in an available bulletin. 





Unit dehydrates and 
filters compressed air 
To provide economy of opera 


E25 tion, a recently developed dis 
posable filter cartridge is incorporated 
in the Model A-100-D Condensifilter, 
a unit to filter and dehydrate com 
pressed air. According to the manu 
facturer, Hankison Corp., the filter will 
operate satisfactorily for five to six 
months under normal working condi- 
tions. It is said to provide maximum 


Rotary gear pump 
features simplified design 


E27 


To provide high quality at low 


Duct insulation cost, Sier-Bath Gear & Pump 


simplifies installation 
Owens-Corning Fiberglas Corp 


E23 has developed a Fiberglas in- 
sulating product, known as Flexible 
Duct Liner, for lining the interior of 
air conditioning and warm air ducts 


heat exchange area for cooling the air Co., Inc., 


traveling through the condensing sec 
tion, thus removing water and oil in 
both entrained and vaporized states 
A snap-action, spring loaded trap is 
provided. Technical data is contained 
in a bulletin, 


has simplified the design of 
their rotary gear pumps. Primarily for 
positive displacement of lubricating 
liquids, the Hydrex pump will handle 
fluids and semi-fluids of 32 to 250,000 


(Continued on page 26) 





Package water tube boiler 
features longitudinal firing 


E2 Side wall headers are eliminated in a package, two- 
drum, longitudinally fired, water tube boiler de 
veloped by The Henry Vogt Machine Co. Since the furnace 
is formed by equally spaced U-shaped tubes which are 
rolled into the steam and mud drums, side wall headers 
are not required. A 36 in. steam drum and 24 in. mud drum , 
are standard for all units. : gil’ 
Enclosed in an insulated sectional steel casing, the unit ee 
requires only a foundation and the necessary piping, duct, i 
and electrical connections to complete the installation. 
toth induced draft and forced draft designs are available. 
Natural gas, a variety of fuel oils, or a combination of both 
oil and gas can be burned. Capacities up to 30,000 lb per hr 
are available in a wide range of pressures. The boiler is 
designed to permit the use of soot blowers and superheaters 
when required. 
According to the manufacturer, the units are suitable for 
either indoor or outdoor installation. Its compact design 
permits shipment by either rail or truck. 
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% PROPORTIONEERS% equip- 
ment feeding sodium phosphate 


SOc FEED 
over 


and sodium sulphite in the 
modern power plant of River 
Raisin Paper Co. at Monroe, 
Mich. Photo courtesy Pulp & 
Paper. 


areanate 
CONNECTION 





\ 4 
QUPLEX adsust 0-FELOER 
FEEDING @ FLUSHING 

















TO PREVENT CORROSION AND SCALE. Continu- 
ous or intermittent phosphate feed direct to the 
boiler drum, 


TO ELIMINATE OXYGEN IN FEEDWATER. Con- 
stant Rate sodium sulphite feed to the deaerater or 
feedwater heater. 


INDUSTRY AND POWER °* 


%Proportioneers% Chemical Treating Sys- 
tems automatically maintain the proper chem- 
ical feed for correct boiler water conditions. 
They reduce boiler maintenance, minimize 
operator responsibility, and provide positive 


control of chemical application. We offer 


standardized equipment and methods for time 
or flow-responsive control, including chemical 
feeders, special dissolving tanks, alarm sys- 
tems, relief valves, automatic feeding and 
flushing valves, control panels, etc., to main- 


tain top efficiency in power plant operation. 


Let %Proportioneers% assume full responsibility for your complete 


chemical feeding system. 


Write today for Brochure SM-9020. 


Write to %PROPORTIONEERS, INC.%, 357 Harris Ave., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries, 
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HOW THIS RUBBER LINED VALVE 


ptratohes dollars 


IN CORROSIVE SERVICES! 


it’s a 
DARLING 


fully revolving double disc 
iron body gate valve 


N many corrosive services up to 180° F, 

Darling hard rubber lined iron body gate 

valves are taking the place of costly special 
alloy valves... saving plenty of dollars! 


And when it comes to year-in, year-out 
behavior, they can’t be beat! A proved 
bonding technique permanently prevents 
separation of the hard rubber lining from 
the valve body. All interior working parts are 
made of alloys suitable for the corrosive 
conditions involved. 


Equally important, these valves feature 
Darling's fully revolving double disc paral- 
lel seat principle. This, combined with the 
equalizing wedges, means easy, tight closure 
even if seats are not parallel due to line 
stresses. It means wniform distribution of 
wear for prolonged life with minimum main- 
tenance cost. 


SEND FOR DATA. A bulletin cover- 


ing Darling rubber lined gate and check 
valves is yours for the asking. In addition, 
Darling parallel seat revolving disc gate 
valves are available in a wide range of sizes 
and constructions for all kinds of normal 
and unusual service, and for pressures up to 
1500 pounds. We'll gladly furnish specific 
recommendations on the proper valves for 
your particular service. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 9, Pa. 
Manufactared in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ontario 


FOR PLUS VALUES, 


> 
< 


JOB-PROVED AGAIN AND AGAIN 


DARLING 


° 40 
»f Vo) 
i 


VALVES 
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No other steam turbine 
offers you 


SUCH VERSATILE 
STEAM NOZZLE CONTROL 


The larger number of hand valves you see on a Coppus 
Steam Turbine promises you greater operating economy. At 
least 60% of the steam nozzles can be individually controlled to give 
maximum steam pressure in steam chest . . . a guarantee of best 
water rates at any load. Maintenance economy, too, is 
assured by the hard chromium plating of the shaft at the stuffing 
box. It provides the best possible smooth, 
non-corrosive surface for packing rings. 
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Coppus Steam Turbines, Type TF, driving chemical 
transfer pumps at Celanese Corporation of 
America's Chemcel Plant 


Coppus Steam Turbines ranging from 
150 hp down to fractional in 6 frame sizes 


MAKE TURBINE DOLLARS 
GO FARTHER 


Why waste money buying turbines with 
higher horsepower ratings than you 
need? The higher the horsepower rating, 
the higher the price. Save money by 
selecting the Coppus Turbine size closest 
to your requirements from 150 hp down 
to fractional. And when you do, you 
save operating and maintenance costs, 
too. That’s what these other Coppus 
features are designed to do: exclusive 
pilot operated excess speed safety trip 
supplementing constant speed governor; 
choice of metallic or carbon ring packing 
assemblies. Designs available for back 
pressures up to 75 pounds; replaceable 
cartridge type bearing housings. For full 
details... 


WRITE FOR BULLETIN 135 


COPPUS ENGINEERING CORP., 
185 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER. 


7 hand valves for efficient partial load operation, 
(20” turbine shown) 


2 row velocity -stage turbine wheel with stainless 
steel turbine buckets — statically and dynamically 
balanced 

30-40 carbon steel shaft 

Oversized double row deep grooved ball bearing 
Stuffing box with metallic packing ring 

Heavy chrome plating of shaft through stuffing box 


3 nozzles always open 





Critical jobs are routine for Johnston! 


PUMPING BONDERITE, FOR EXAMPLE... 


In the Los Angeles assembly 
plant of one of the automotive Big 
Three, Bonderite is sprayed on sheet 
metal body parts before painting. 
Bonderite is really tough on pumps, 
because of its highly abrasive and cor- 
rosive characteristics. 

In fact, many pumping 
units put on this job have worn out 
completely in a few weeks. SEVEN 
MONTHS ago the Johnston Pump 
pictured above was installed and 
is still operating without a shut- 
down. 


JOHNSTON 


Here are the specifications of 
the Johnston unit designed for this job: 
7% horsepower; 1760 r.p.m.; 40 feet 
total head; 500 g.p.m.; 2 stage, 8 inch 
pump driven by a totally enclosed, fan- 
cooled, hollow shaft electric motor. 
The shaft is enclosed in a steel tube 
and the bowls, impellers and discharge 
head are of uncoated cast iron. 

This is another example of 
how Johnston engineering is solving 
pumping problems in industry after 
industry. Why not let us consult with 
you on YOUR particular needs? 


SSSSSSSHSSSSESHESSSSSESSSESSSSSESESSSSHSEHEHESESES 


Send today for your free copy of the 
new bulletin about close-coupled in- 
dustrial pumps. Ask for Bulletin H-53. 


JOHNSTON PUMP COMPANY 


VERTICAL PUMPS 
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CONTRACTORS: Consolidated Engineering Company Inc., Baltimore, Md. 
CONSULTING ENGINEERS: Whitman, Requardt & Associates, Baltimore, Md. 


The Caterpillar Tractor Co., one of the world’s largest 
manufacturers of earth moving equipment, will shortly open 
their new York, Pa. plant where several hundred men will turn out 
track assemblies for world famous Caterpillar D6, D7 and D8 Tractors. 
In this modern manufacturing facility, Caterpillar has installed two 80,000 
Ib. WICKES steam generators to obtain efficient, economical heat 
throughout the 360,000 sq. ft. structure. These Type R 2-drum 
WICKES boilers have a design pressure of 200 psi. and are equipped 
with economizers and spreader stokers. ¢ ¢ WiCKES can fill 
your requirements for steam generators up to 250,000 Ibs. per hour and 
1000 psi. — all types of multiple drum boilers, adaptable to any stand- 
ard method of firing: oil, gas, underfeed or spreader stoker. 
Consult your nearest WICKES representative or write us today 
for descriptive literature. 


wo WICKES 


STEAM GENERATORS 
will help heat the 
CATERPILLAR TRACTOR CO.’s 


new plant at York, Pa. 





ed 


Lae 


WICKES 


THE WICKES BOILER CO., SAGINAW, MICHIGAN « pivision OF THE WICKES CoRPORATION 


neie-weagenge QUALITY SINCE 1854 + SALES OFFICES: Atlanta * Boston * Buffalo * Chicago * Cincinnati « Cleveland * Denver * Greensboro, N.C. 
t i lis * Los Angeles * Memphis * Milwaukee * New York City « Pittsburgh * Portland, Ore. * Saginaw * Springfield, ill. « Tampa 





Tulsa ° Washington, D. C. 
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(Continued from page 20) 


SSU. Capacities are listed up to 500 
gpm at 300 psi for continuous duty, or 
500 psi for intermittent service 


Double-ribbed V-belt 
permits compact design 


Variable speed motors, manufac- 

tured by U.S. Electrical Motors, 
Inc., now incorporate a double-ribbed 
V-belt which is reported to reduce in- 
ternal friction and permit greater flexi- 
bility. Higher speeds and smaller di 
ameters can be combined to permit de- 
signs having higher horsepower within 
a smaller space. The Varibelt is de- 
scribed as having,high resistance to 
heat, oil, and grease, and is protected 
from drippings by complete enclosure 
Additional information is contained in 
a 16-page bulletin. 


Plastic used in construction 
of centrifugal pump 


For handling acids, bases, salts, 

solvents, and many other chem 
icals, the Centrifugal Pump Div. of 
Mission Manufacturing Co. is con 
structing a centrifugal pump of solid 
plastic. In addition to a plastic casing 
and semi-open impeller, the design is 
said to contain many important fea 
tures, including a long heavy bearing 


26 


housing to insure alignment, and a 
specially designed slinger and housing 
cap to protect bearings from contam- 
ination. The unit is made with 3 in. 
suction and 2 in. discharge size only. 
Operating at 1750 rpm, it will handle 
capacities to 300 gpm and heads to 110 
ft. It is suitable for temperatures up 
to 265 F. A bulletin is available. 


Exhaust head contains 
no moving parts 


No moving parts or filters are 

used in an exhaust head devel- 
oped by the V. D. Anderson Co. to clean 
steam and vapors discharged to the at- 
mosphere. The unit is said to be par- 
ticularly advantageous for removing 
such nuisance particles as oil and proc- 
ess liquors which attack machinery, 
near-by buildings, and create a public 
nuisance. A stationary centrifugal ele- 
ment is used. 





TO REQUEST ADDITIONAL DATA 


Insert “key’’ numbers on return post 
card found on page 99. Your re- 


quests will be handled promptly. 





Meter incorporates 
magnetic coupling 


E22) Penn Industrial Instrument 


Corp. has designed a mechanical 
flow and level meter using a magnetic 
coupling to connect the manometer float 
with external metering parts. Known as 
the Magna-Clutch, it incorporates a 
sealed mercury manometer. Because no 
leakage is possible, it is recommended 
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for toxic, corrosive, or inflammable 
fluids. Advantages include low mainte- 
nance cost and accessibility to the ma 
nometer for inspection and cleaning 
Seven interchangeable range tubes from 
20 to 750 in. of water are available. Ma- 
nometers for 4 to 8 in. of water also are 
available. Recording, integrating, pneu- 
matic transmitting, and controlling types 
for static pressures to 2500 psi are de- 
scribed in a bulletin. 


Feed pump motor 
permits closer mounting 


Cubical design, a special high 

speed rotor, an improved venti- 
lation system, and quieter operation are 
listed as the principal features for a 
boiler feed pump motor developed by 
General Electric Company’s Medium 
Induction Motor Dept. To permit ad- 
jacent units to be mounted closer to- 
gether without harmful recirculation, 
hot air is discharged away from nearby 
motors. Quieter operation is said to be 
the result of a large air discharge cham- 
ber, the baffling effect of louvered in- 
lets and outlets, and a special finish 
which the high-speed rotor receives 
after grinding. Units of 1000 hp, and 
larger, are described in a 4-page folder 


Electric boiler offers 
important size reductions 


Livingstone Engineering Co. 
has designed an electrode steam 
generator, the Specdylectric series ABC, 
to operate on various voltages at con- 
stant amperage. The kw rating, heat- 
ing capacity, and steam output are said 


(Continued on page 28) 
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)) CONSISTENT 
EFFICIENCY 


AT ALL LOADS 


with Detroit Stokers at 
Mississippi Valley 


Mississippi Valley Public Service Company of 
Winona, Minnesota, added a new 160,000 
pound per hour unit in 1951. it was only 
natural that a Detroit RotoGrate Stoker was 
selected for this larger boiler after their suc- 
cessful operation of 50,000 pound capacity 
Detroit RotoStokers installed ten years 
previously. 

The new Rotograte has proved thor- 
oughly dependable. It is efficient at any load 
and fluctvations are handled without appre- 
ciable pressure drop. 

Detroit Spreader Stokers have built up 
@ reputation for high efficiency and excep- 
tional dependability since first introduced in 
1931. They burn any Bituminous coal or Lig- 
nite without specic! preparation. Litth power 
is required for operation . . . maintenance 
costs are low . . . avoilability is high. 

There is a type and size Detroit Stoker to 
save you money and improve your operation. 
Let us make recommendations—no obligation. 


DETROIT STOKER COMPANY 


GENERAL MOTORS BUILDING . DETROIT 2, MICHIGAN 
Works at Monroe, Michigan e@ District Offices in Principal Cities 


{INDUSTRY AND POWER * May 1953 





new equipment 


(Continued from page 26) 





to vary in proportion to the voltage. 
Boilers are designed for 220, 440, or 550 
Vv operation, but offer important advan- 
tages when used with 440 or 550 v sup- 
ply. Units operating on 440 v require 
less than % sq ft of floor space per 
boiler hp. The boilers are said to operate 
at 98 per cent efficiency with unity 
power factor. Units are offered in sizes 
to 60 bhp and pressures to 500 psi. 








SHAFT SEALING 











Vertical pump design 
eliminates packing glands 
Vertical turbine wet pit pumps 


E34 that can be ordered by a model 
number from simple head-capacity se- 
lection charts are being manufactured 
by Johnston Pump Co. Known as Unit- 
Line, they are pre-engineered for wet 
pit or tank operation, and are shipped 
completely assembled and crated. An 
interesting feature is the elimination 
of packing glands. Capacities range 
from 20 to 2000 gpm at heads from 10 
to 550 ft. Electric motors from % to 
200 hp are available in drip proof, 
totally enclosed, or explosion proof 
frames. Literature is available 











Compressor design eliminates 
air cylinder lubrication 
According to the manufacturer, 


E36 Pennsylvania Pump & Com 
pressor Co., steel-backed carbon cyl 
inder liners are being incorporated in 
construction of Class ATL and ATCL 
Oilfreair and Ojlfregas compressors 
Maintenance is said to be minimized, 
and life expectancy is improved. In 
addition, the cylinder head of the Class 
ATL unit has been constructed in seg- 
ments to permit removal without in 
terrupting intake or discharge con- 
nections. By eliminating lubrication in 
the air cylinder, the units are said to 
provide compressed air or gas entirely 
free of oil or oily vapor. Construction 
is described in a 6-page folder. 





TO REQUEST ADDITIONAL DATA 


Insert "key" numbers on return post 
card found on page 99. Your re- 
quests will be handled promptly. 





Fuse links prevent damage 


E37 General Electric Company’s Dis- 
tribution Transformer Dept. has 
announced a new line of EEI-NEMA 


standard distribution fuse links that are 
electrically and mechanically inter- 
changeable with other makes. Import- 
ant features include low melting tem- 
peratures to prevent cutout damage, 
continuous current carrying capabilities 
in excess of ratings, and long auxiliary 
tubes to permit better full-range opera- 
tion of any fuse cutout. Time-current 
curves, coordination charts, and conver- 
sion procedures are available. 


Rubber interlocking connectors 
for heavy industrial use 


E38 Rodale Manufacturing Co., Inc 
reports that a recently devel- 
oped locking device has made possible 
the first all-rubber connector specifi 
cally designed for heavy industrial use 
Cataloged No. 2209, it is interchange 
able with all other interlocking makes. 
Special lugs at the tips of the female 
contacts engage and support the male 
blades, thus establishing a strain-proof, 
double-locked connection. It is offered 
for 2, 3, or 4 wire applications, and is 
rated for 10 and 20 amp service 


Unit automatically loads 
heat treating furnaces 
To increase and improve pro- 


E39 duction, and at the same time 
reduce labor costs, Michigan Crane & 
Conveyor Co. has designed a_ heat 
treating furnace loader to automatically 
remove material from a hopper and 
discharge it in metered quantities into 


(Continued on page 30) 





Diesel features opposed piston design 


E35 


To meet the demand for a compact, heavy-duty 
diesel for stationary, marine, and railroad applica- 


tions, Fairbanks, Morse & Co. has developed an opposed 


piston engine in the 225 to 750 hp range. 


It has a 5% in. bore and 7% in. stroke, and is rated at 


75 hp per cylinder at 1200 rpm 


The manufacturer empha- 


sizes that it is designed for continuous heavy duty service 


despite its low weight. 


Units can be equipped to operate as oil-burning diesels, 
as dual-fuel, or as spark ignition gas engines. The general 
design of the units, known as model 38F5%, is character- 
ized by a pair of pistons in each cylinder, operating in op- 
posite directions, and with a common combustion space 


formed by the heads of the pistons. 


The engine is available as a self-contained unit, having 
an attached rotary-type blower for supplying scavenging 


air and all required pumps and auxiliaries, 


28 
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AIR COOLED COUPLINGS AJUSTO-SPEDE MOTORS AIR COOLED BRAKES 


YNAMAT 
— 


EDDY-CURRENT 
ROTATING EQUIPMENT 


LIQUID COOLED COUPLINGS UNIVERSAL DYNAMOMETERS 


Dynamatic Eddy-Current electro-magnetic equipment represents 
the ideal solution for a wide range of adjustable-speed drive 
problems, particularly where an AC power source is a require- 
ment. Typical applications include paper machine drives, cement 
mill drives, industrial truck clutches, press drives, crane brakes, 
fan drives—in fact, practically all test, processing, and conveying 
equipment common to industry. Instantaneous response and accu- Write for your copy of Bulletin 


é GB-1 which describes and illus- 
rate control are important advantages. trates the basic Dynamatic units. 


NYNAMATIC CORPORATION KENOSHA + WISCONSIN 
—_—_ Ss  “~— 


Subsidiary of EATON MANUFACTURING COMPANY, Cleveland, Ohie 
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there /S'a difference-% 








ie 


Kvoluvaive Fuel Regulator... 
another 25 year built in Pre- 
ferred “Quality Feature” that 
means accurate, efficient 
combustion. 








when you’re burning 


BUNKER °C" 


Preferred’s Unit Steam Generator handles any and all 
the variations of Bunker “C” and No. 6 oil that are 
coming through these days from catalytic cracking ... and 
they do it better and more efficiently than any other unit 
steam generator on the market because— 


“No other unit bas Preferred’s "Voluvalve” Fuel Regu- 
lator! In conjunction with a constant displacement pump 
the “Voluvalve” — through positive, reciprocal propor- 
tionate gearing—supplies an exact and accurately metered 
amount of oil to atomizer or fuel feed system. 


*No other unit bas Preferred’s High-Speed Atomization 
—taking the metered fuel, Preferred’s rotary cup speeds 
at 4600 RPM and easily atomizes the most viscous oil to 
a fine spray. Higher air velocities provide for greater col- 
lision effect and better atomization and allow complete 
control of spray angulation for carbon-free operation. 


Write or call for complete details of “quality features” 
described in Bulletin 2000. 


PREFERRED UTILITIES MFG. CORP. 


1860 BROADWAY +» NEW YORK 23, N.Y, 22 
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an endless belt type furnace. A series 
of synchronized vertical-moving push- 
ers, cut on a 30 deg angle, remove parts 
from the hopper, raising them to the 
next level and causing them to roll off 
by gravity. The material continues to 
be elevated and transferred through a 
series of cycles until discharged into the 
furnace. 





TO REQUEST ADDITIONAL DATA 


Insert “key” numbers on return post 
card found on page 99. Your re- 
quests will be handled promptly. 





Valve for corrosive 
and abrasive service 


E40 Farris Flexible Valve Corp. an- 

nounces design improvements 
in X-V Series diaphragm valves, de- 
signed primarily for acids, chemicals, 
and other corrosive and abrasive fluids. 
The principal design feature is the in- 
dividual functioning of the diaphragm 
and the disc. As a result, the diaphragm 
is not subjected to seat wear and abra- 
sion. In addition, this design makes 


(Continued on page 34) 
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Workers Sing in the Showers 


Regulated by POWERS 
at The SINGER MANUFACTURING CO. 


Plant in Elizabethport, New Jersey 


Above: 
A magnificient new Sas 
model in the al- 
ready world-famous & 
line of SINGER 
Sewing Machines 


Right: 

One of Singer's 
Shower rooms has 

98 showers, anoth- 

er 58 and there 

are several smaller 

ones for individual Far 
groups. ? 


Some of the 190 Clean, Modern Showers at The Singer 
Mfg. Co. Each shower is individually controlled by a 


=POWERS: 


Thermostatic WATER MIXER 





The Best Showers that money can buy — is 
POWERS TEMPERATURE CONTROL only one of the many reasons why employees 


on HOT WATER GENERATORS remain almost twice as long with SINGER 


serving the various shower Mixer for Exposed Piping as the national average. 
rooms is shown above. For 


Mr. F. H. Gummick, Plant Engineer for this famous 100 year 
old firm, says “The Singer Mfg. Co. has provided employees 
with the best shower room equipment obtainable. We consider 
it an investment in good employee relations.” 


this type of service a Powers 
ACCRITEM Regulator and 
FLOWRITE 
Valve are often used. 
Powers Temperature regulators on each individual shower as 
well as on the hot water generators serving the showers is the 
best insurance for a SAFE, COMFORTABLE shower. 


When You Have Problems of 
Water Temperature Control 


tact P t office. P A 
rps gee <i ema ee eC No Unexpected “Shots” of icy cold or scalding water here. 
With over 60 years experience 


and a most complete line of Powers thermostatic water mixers always keep the water 
controls we are well qualified temperature just right — regardless of pressure or temperature 
to help you. changes in water supply lines. Write for catalog Rb24. 


(b14) e Only ONE Shower Accident Can Cost Many Times More Than POWERS Water Mixers e 


Established in 1891 e THE POWERS REGULATOR COMPANY @ SKOKIE, ILL. © Offices in Over 50 Cities 
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Unit Responsibility, for important compo- 
nents of plant design by the Prat-Daniel Cor- 
poration, relieves your engineers of necessary 
problems of coordination that often arise when 
equipment is purchased from several sources. 

Prat-Daniel , designing and manufacturing 
engineers of Forced Draft Fans, Air Preheaters, 
Tubular Dust Collectors, Induced Draft Fans 
and Fan Stacks, make possible this coordina- 

















tion of components by a single company with 
over a quarter of a century experience in the 
power field. 

This service is offered through The Thermix 
Corporation, project engineers for Prat-Daniel. 
Specialists in this field, they can assure you 
a completely integrated system. Why not 
contact Thermix today. Ask for the new 
P-D Bulletin 4P201. 


Project Engineers for Power Plant Division 
THE THERMIX CORPORATION 
GREENWICH, CONN. 
(Offices in 38 Principal Cities) 
Conadion Affiliates: T. C. CHOWN, LTD., Montreal 25, Quebec; Toronto 5, Ontario 
Designers and Manviacturers 


PRAT-DANIEL CORPORATION 


SOUTH NORWALK, CONN, 
POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, Induced Draft Fans, Fan Stacks. 
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Answers a 


ABOVE: Vital to the high production maintained by 
Gunnison Homes, Inc. is this 650-ton hydraulic press used to bond 
plywood panels into strong, durable wall sections 
LEFT: Handsome, precision built homes, like the Gunnison 
Coronado pictured here, are built in a matter of hours 


pressing need for Gunnison Homes, Inc.... 


@ Gunnison Homes, Inc., situated in 
New Albany, Indiana, is one of the leaders 
in the field of manufactured homes. Key 
to continuous production of precision 
built homes at the New Albany plant is 
the 650-ton hydraulic press, shown above, 
which was installed in 1947. This press 
processes ten plywood panels every cycle 
by the combination of heat and pressure 
...a tough job and one requiring reliable 
hydraulic performance to maintain pro- 
duction schedules. 

Sranoit Industrial Oil was installed in 
the press when it was put into operation 
six years ago. STANoIL has stood the test 
of severe operation . . . with no evidence 
of oil deterioration being found during 
a recent inspection of the hydraulic sys- 
tem. Operation has been efficient. Mini- 
mum make-up oil has been needed to 


STANDARD OIL 


STANOIL 


TRADE MARK 


Industrial Oil 


maintain the oil capacity of 450 gallons. 
Find how Stanor can benefit you by 


discussing this multi-purpose oil with a 


Standard lubrication specialist. You can 


contact him by phoning your local 


Standard Oil office. Or, write: Stand- 
ard Oil Company, 910 S. Mich- 
igan Ave., Chicago 80, Ill 


company | STANDARD 





What's YOUR 
problem ? 





Ralph E. Murnahan, of Standard 
Oil’s Evansville office, is the lu- 
brication specialist who keeps in 
constant contact with Gunnison 
Homes to make certain that there 
is no interruption of operation 
due to lubrication difficulties 


He is one of many lubrication 
specialists who make their head- 
quarters in Standard’s offices 
throughout the Midwest. These 
men have been specially trained 
in Standard’s Lubrication Engi- 
neering Schools and, in addition, 
have a wealth of on-the-job ex- 
perience. 

To obtain the service of the lu- 
brication specialist in your area, 
you need only call your local 
Standard Oil office. The lubrica- 
tion specialist will discuss your 
lubrication problems with you .. . 
at no obligation to you, of course. 
He has a complete line of petro- 
leum products to offer you, in- 
cluding: 


SUPERLA Greases — Available in a 
wide range of consistency grades 
and in both lime-soap and soda- 
soap types. SuperLa Greases cover 
a wide range of operations. These 
efficient products are comparable 
in quality with the highest type 

of special greases. 
STANOLITH Greases —Because 
these Unique lithium soap prod- 
ucts possess the heat resistant 
properties of soda-soap greases 
and the water resistant properties 
of lime-soap greases, they of- 
fer a solution to lubrication 
problems caused by the 
presence of both heat 

and water. 


(Indiana ) 
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it possible to close the valve in event 
of a diaphragm failure. Other features 
include a replaceable disc, full port 
capacity, easy-to-read valve position 
indicator, aud low pressure drop. Sizes 
range from % through 4 in. 





-- 


TO SOLENOID VALVE 


— 





ELECTROOE LENGTHS 
rosuit —— 


= 





— LL —— 4-4 
=] G ope © 
tg 


sou ALTERNATE 





Liquid level control is simplified 


Three time-tested, standardized 

components are incorporated in 
a liquid level control system designed 
by Johnson Corp. These consist of a 
Johnson electrode holder, a relay, and a 
Johnson direct operated solenoid valve. 
In operation, a circuit between two 
Stationary electrodes is established or 
broken by rising or falling of the liquid 
level. The circuit actuates a relay, which 
in turn operates a solenoid valve. Sizes 
are available to meet a wide range of 
requirements. 





TO REQUEST ADDITIONAL DATA 


Insert “key” numbers on return post 
card found on page 99. Your re- 


quests will be handled promptly. 











INFILCO INC., Box 5033, Tucson, Arizona 
Please send us your Accelator Bulletin 1825-Y 
NAME . 


TITLE Prefabricated tunnel system 
COMPANY protects utility services 











STREET 42 To protect underground distri- 
2 bution piping and other utility 
city Oe services, The Ric-wil Co. has devel- 














(Continued on page 36) 
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HOW A SMALL PLANT SAVES BIG MONEY — 
BY BURNING COAL THE MODERN WAY! 


“‘Modernizing our coal installation cut monthly fuel bills 
from $777 to $650...labor costs from $120 to only $40!" 


-P- 


says Mr. William C. Musch, 
Chief Engineer, Allen Memorial 
Hospital, Waterloo, lowa. 


Here’s Allen Memorial Hospital's new 
steam plant. Boilers are fired by pneu- 
matic spreader stokers. The plant now 
operates with % the manpower formerly 
needed. Compared to the old installa- 
tion, the new equipment saves 18¢ on 
every thousand pounds of steam gener- 
ated. The savings realized by this small 
plant will pay for the entire installation 
in 7% years. 





= 


@ Whether you plan to modernize your steam plant, if you operate a steam plant, 


you can’t aff nore 
or build a new one...whether you burn a lot of fuel, ord to ig these facts! 


or a little... you can cut a big percentage from your a in most places is today’s lowest cost fuel, 
— _ by using — oe eee sade ae _are adequate for all nesde~tor 
consulting engineer can show you how you can COAL products 
cut labor a ate minimum th ac coal- far the a. ‘aan Seily eodeentend ond by 
and ash-handling equipment...how you can get more cons -_ will therefore remain the most stable of oll 
steam for every dollar when you burn coal in a mod- 
ern installation designed to meet your specific needs. 
Of all fuels, only coal has ample reserves for the 
future. And to produce this coal, America has the 
world’s most efficient coal industry. That means that 
coal users, unlike those committed to other fuels, get 
the advantages of dependable supply and relatively 
more stable prices—now and for the future! 











BITUMINOUS COAL INSTITUTE 
A Department of National Coal Association, Washington, D. C. 


FOR HIGH EFFICIENCY js FOR LOW COST 
YOU CAN COUNT ON COAL! 


INDUSTRY AND POWER * May 1953 





ON THESE TWO INSTALLATIONS new equipment 
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oped a large diameter conduit system 
known as’ Utilidor. It is completely 
prefabricated to job requirements, with 
distribution piping for steam, conden- 
sate, water lines, fire lines, or process 
purposes all in place and insulated 
where required. Traps, valves, and ex- 
pansion devices are included, as well 
as provisions for electrical and com- 
munication cables, ceiling lights, and 
pedestrian passageway or conveyor 
systems. Units are shipped in approxi- 
mately 21 ft lengths with simple joint 
LAPT: Tho s09ete be connections 
Keith Generating Station 
of The Hydro-Electric 
er Commission of 
. G. Acres 
Co., Niagara Falls, TO REQUEST ADDITIONAL DATA 
Ontario, Consulting 
neers. 





Insert “key” numbers on return post 
card found on page 99. Your re- 
quests will be handled promptly. 





Hose resists heat 


E43 To eliminate twisting and knot- 

ting which occurs when sepa- 
rate lines are used with gas welding 
apparatus, Hewitt-Robins Inc. has de- 
veloped an improved hose consisting 
of double tubes vulcanized to form a 
single line. Other important features 
include resistance to heat and flame, 
light weight, and resistance to abra- 
sion and oil. 


Here’s on-the-job proof that Aerotec Series Mechanical-Electrical Dust 
Collectors are used for continuous efficiency. Guaranteed 97.5%, at normal 
full load the overall efficiency is anticipated as high as 99% at these two 
Canadian generating stations of The Hydro-Electric Power Commission of 
Ontario. Aerotec Series Collectors serving each plant combine a design 3RAS 
Mechanical and an Electrical Precipitator. 

In the Mechanical unit, small diameter, permanent molded aluminum 
tubes provide high efficiency. Exclusive Aerotec pocket type collecting elec- 
trodes in the Electrical Precipitator reduce reentrainment of dust in the gas 
stream, contributing to a sharp improvement in stack appearance. The com- 
bined actions of these units assure maximum dust collection efficiency. 
Many Aerotec Series installations verify that fact. \ 

Your plant can eliminate dust nuisances with 
Aerotec equipment just as many well-known Mercury manometer eliminates 
companies have done. This highly successful recsure-ttehé beartn 
performance is a reliable measure of Aerotec P 9 9 
ability to solve your dust collection problems. E44 By incorporating a magnetic 
Write our Project Engineers today! coupling between the float and 
follow-up linkage of a high pressure 
; mercury manometer, Fisher & Porter 
Project Engineers Co. reports the elimination of problems 


THE THERMIX CORPORATION resulting from pressure-tight bearings, 


GREENWICH, CONNECTICUT lubricants, and fluid leakage. The unit 

is designed for routine operation at 

( Offices in 38 Principal Cities ) pressures to 5000 psi. Stainless steel 
Coanedian Affiliates: T. C. CHOWN, LTD. float and range tubes are employed to 
Monreal 25, Quebec Toronto 5, Ontario permit use with corrosive fluids. Appli- 
cations include high pressure steam in- 
stallations, petroleum and natural gas 
production, and high pressure chemical 


THE AER OTEC € ORPORAT I om | and petroleum process reactions. 


GREENWICH, CONN. —End 





INDUSTRY AND POWER * May 1953 





Four ways to measure 


_ REAL PUMPING 
= ECONOMY 


4 


( 


AC 








You'll find that the I-R 
MOTOIR PUMP 


rates highest on The Motorpump line is so complete that you can get 


all counts a pump that’s designed to handle your particular 
—_——— capacity and head requirements at maximum effi- 
ciency. Sizes range from % to 50 hp, for capacities 
from 5 to 1800 gpm and heads to 650 ft. 


The space-saving design and light weight of the unit- 
type Motorpump cut installation costs. Motorpumps 
can be mounted in “close quarters” where no other 


type of pump would fit. No special foundations are 
required. 


Motorpumps operate equally well in any position— 
can be mounted horizontally, vertically, or any angle; 
on floor, wall, columns or ceiling. This flexibility of 
mounting often permits simpler and more economical 
piping arrangements. 


Despite current shortages of many industrial prod- 
ucts, you can still get prompt delivery on Ingersoll- 
Rand Motorpumps. Most of the popular sizes are 
carried in stock and can be delivered immediately 
from branch or factory. This avoids costly delays— 
both in pump replacement and new installations. 




















moTORRPUMP Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, WN. Y. 738-9 


ROCK DRILLS + COMPRESSORS + AIR TOOLS + CENTRIFUGAL PUMPS ~- TURBO BLOWERS - CONDENSERS * OIESEL AND GAS ENGINES 
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On this air compressor circuit—a typical example of high 
starting torque—the motor goes on-and-off approximately 120 times 
in the course of a 10-hour day. 





The “ECONOMY DELAY” Fuses shown in this application, operating 


under these extreme conditions, have blown rarely. If a fuse 

does blow, all that is required to restore the original fuse efficiency 
is to insert a new “ECONOMY DELAY* Renewal Link. This requires 
only a minute or two— which means minimum “down time”... and 
the cost of an “ECONOMY DELAY” Renewal Link is 3 cents per blow! 


The life of an Economy Fuse Cartridge is practically infinite, so, 
you save money on fuse maintenance and at the same 
time conserve scarce brass and copper. 


Give the extra protection of “ECONOMY DELAY” Fuses to all 
your circuits. Your wholesoler has “ECONOMY DELAY” Renewoble 
Fuses and Renewal Links in stock. 


Ask for the ECONOMY Catalog and Price List. 


@ Reg. U. S. Pat. Office 


ECONOMY FUSE AND MEG. CO.. 2717 cecenvicw ave, chicaco 14, iLunois ssessssuranvss. 


N 
ALL PRINCIPAL CITIES 
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PROVEN 
, PERFORMANCE 


+4 ANOTHER OUTSTANDING REPORT 
x 


FROM A CLEAVER- BROOKS 4 


~ OWNER 7 


a 
ee nw 
— a a 


| pmersene 3 Cleaver-Brooks self- 
contained boilers at Hoosac Tex- 
tile Mills, New Bedford Division, was 
a major step in ending boiler wor- 
ries. Hoosac can count on yearly 
savings of $25,000, and they're set 
up for future expansion as well. 


Before deciding what type of boil- 
ers to install for replacing old, hand- 
fired boilers, Hoosac carefully con- 
sidered these factors: 


1. Efficiency of steam generation 
— the cost for supplying 12,000 
lbs. of steam required each hour 
at peak capacity for heating and 
processing. 

2. Saving labor costs — through 
safe, automatic operation. 


3. Cleanliness important to tex- 
tile manufacture. 


A study of past performance and 
prominence of similar units in the 
industry showed that Cleaver- 
Brooks self-contained boilers would 


fill the bill. 
Guaranteed 800% thermal efficien- 


cy was one of many influencing 


‘owe —, 
Cleaver-Brooks boilers save $25,000 per year for 


Hoosac Mills...pay for themselves in 2 years’ time! 





After installation and starting service was completed, a check was made on boiler output. 
Tests indicated efficiency exceeded the guaranteed 80%. After eight months’ operation 
without tube cleaning, stack temperature showed no noticeable gain, indicating high efficiency 
had been maintained. Planned and installed by Frank |. Rounds Co., Newton Highland, Mass 


factors in selecting the 3 Cleaver- 
Brooks 150 hp. boilers. Even with 
loads as low as 30°% of rating, these 
boilers operate with a flat 8007 effi- 
ciency. ( Hoosac operates their plant 
over widely fluctuating loads, parti- 
cularly in summer. ) 

That they attained their objectives 
is borne out by these results re- 
sults which showed the boilers paid 
for themselves in 2 years’ time. 


1. $15,000 savings in fuel fuel 
cost studies showed 275,000 gals. 
of oil at 514¢ per gal. provide 
steam for a year’s operation. 
Same steam formerly required 
2.000 long tons of coal at $15.00 
per ton. 


2. $10,000 savings in labor costs 


fully automatic operation 
minimized boiler maintenance. 
Personnel were then available 
for productive plant work. 


Cleanliness — modern boiler 
room proved more ellicient than 
previous cluttered arrangement, 
Hand firing, removal and dis- 
posal of fly-ash was eliminated, 
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In addition to these substantial 
savings, the installation provided for 
economical future plant expansion. 
At present, boiler operation is ro- 
tated so all three periodically receive 
the same service and maintenance. 


Cleaver-Brooks boilers are show- 
ing similar savings in many other 
businesses. Investigate write for 
Catalog AD-100 and complete infor- 
mation on standard size oil, gas, com- 
bination oil/ gas fired Cleaver-Brooks 
boilers, 15 to 500 hp., 15 to 250 psi. 


CLEAVER-BROOKS COMPANY 
Dept. F, 303 EB. Keefe Ave., 
Milwaukee 12, Wis., U.S.A. 


Cleaver-Brooks 


ORIGINATORS OF 
THE SELF-CONTAINED BOILER 


Steam Boilers * Oi! and Bitumin Tank 
Car Heaters * Distillotion Equipment 
Oil and Gas Fired Conversion Burners 





Worn shafts wear me down 


Trying to make packing 
compensate for excessive 
shaft or rod wear will 
shorten packing life mate- 
rially without alleviating 
the undesirable condition. 
Pack correctly to avoid ex- 
cessive shaft and rod wear. 
Replace worn shafts and 
rods as soon as possible to 
avoid adding the expense 
of damaged packings to the 
cost of parts replacement. 


Keep my lantern clear 


If the stuffing box is equipped 
with an oil, grease or water 
lantern, its purpose is defeated 
when the lantern ring is omitted 
or the opening blocked by im- 
properly installed packing or 
other obstruction. This can de- 
prive the packing of lubrication 
or cooling and result in pre- 
mature failure. 


“Bucking” shafts throw me! 


Packings are for sealing only. . 
Trying to compensate for shaft ” 
misalignment or vibration by over- 
packing and excessive gland pres- 
sure results in scored shafts and 
ruined packing. Think of a stuffing 
box as a potential brake assembly 
that may develop considerable fric- 
tional resistance with attendant 
heat and wear. 





Don’t let me get out of the stuffing box 


If the shaft or rod is badly 
worn, the packing may be 
extruded into the system 
when the gland follower 
is taken up. Considerable 
difficulty such as packing 
getting into valves or 
traps or contaminating 
the fluid handled may re- 
sult. Rebush the stuffing 
box or use a junk ring to 
reduce the clearance. 


Why you can expect maximum service from 
CENTRIPAC ROD PACKING Style No. 7 


Made from long fibre asbestos yarn, plaited (not 
pressed) square, thoroughly lubricated and graph- 
ited, J-M Centripac has been, for many years, 
a preferred high-quality packing for centrifugal 
pumps and other equipment with rotating or os- 
cillating rods. You can count on it 

to stand up against water — fresh, 

salt, hot or cold — oil, ammonia, 

brine, gasoline and some weak acids 

and chemicals. 


ween nn $$ 5 5 $5 = nn fen nnn nn nnn nnn nnn 





Your distributor will help too! Your J-M Packing Distributor 
can help you take the guesswork out of packing problems. He 
carries complete stocks of Johns-Manville quality packings and can 
supply you promptly. For the address of the J-M Packing Distribu- 
tor nearest you, write Johns-Manville, Box 60, New York 16, N.Y. 


Johns-Manville PACKINGS & GASKETS 
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ADJUSTABLE PIPE HANGERS 
AND SUPPORTS 


for every piping requirement 








Pipe Roll and Plate Adj. Pipe Roll with Base Adj. Swivel Pipe Roll 
Fig. 277 Fig. 274 Fig. 174 
2 to 30 in. pipe Without base: Fig. 275 214 to 12 in. pipe 

2 to 30 in. pipe 


Adj. Pipe Roll Pipe Roll Complete Single Pipe Roll 
Fig. 276 Fig. 271 Fig. 171 
4 to 30 in. pipe 2 to 30 in. pipe 1 to 30 in. pipe 





PELE PLAT LY LL RR 


Morya 


Pipe Stanchion Saddle Adj. Pipe Saddle Support Pipe Saddle Support Anchor Chair 
Fig. 259 Fig. 264 Fig. 258 Fig. 197 
4 to 36 in. pipe 2% to 36 in. pipe 4 to 36 in. pipe 4 to 24 in. pipe 





Pipe Covering Protection Saddle 
Figs. 185, 186, 187, 188 
Type A for 10 in. and smaller 


Pipe Covering Protection Saddle 
Figs. 185, 186, 187, 188 
Type B for 12 in. and larger 


winterowene ORINNELL 


WHENEVER PIPING IS INVOLVED 





Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 
pipe and tube fittings * welding fittings * engineered pipe hangers and supports * 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * 
industrial supplies ° 


Thermolier unit heaters * valves 
plumbing and heoting specialties * water works supplies 
Grinnell automatic sprinkler fire protection systems . Amco air conditioning systems 
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WITH BUILT-IN MOTOR—Well known throughout industry is this FOR ANY CONVENIENT DRIVE—Frame-mounted units are available in 
compact streamlined Worthington Monobloc centrifugal pump. four frame sizes. Like the Monoblocs, they use the same six sets of 
Worthington SESC standardization makes it possible to interchange _ liquid ends and either conventional packing or a standardized me- 
any of six sets of liquid ends to the motor housing. chanical seal that is readily changed in the field if necessary. 


Why Worthington’s SESC™ pump line means greater 
availability, broader selection, easier servicing 


Greater availability because the new Worthing- 
MONOBLOC ton pump line will handle more requirements with 
MOTOR . . . 
a standard, readily obtainable unit. 
Broader selection because of the complete range 
of ratings and special design features in the 60,000 
oo different SESC pumps. . 
witt FIT Easier servicing because standardized parts mean 
lower parts-inventory requirements. 
This sums up the advantages you can expect 
when you use Worthington standardized centrifu- 
maytag i ¢ gal pumps. The SESC line is Worthington’s latest 
STEAM . . 
TURBINE ae move towards assuring you the right pump for 
the job. 
For more information, contact your local Wor- 
STANDARDIZATION of parts, mountings, materials and dimensions thington distributor or write for Bulletin W300 B-4 


virtually eliminates the necessity of slow and expensive custom manu- to Worthington Corporation, Centrifugal Pump 


facture to meet special pumping requirements. From 650 parts within Division, Harrison, New Jersey ermcee 
its six standardized sets of liquid ends, Worthington can assemble 4 er : A 


60,000 different standard pumps! C.3.1 *Standardized End Suction Centrifugal w 








. Y w ; 
— — ¥ _ —~—- 
Ol ee 
CENTRIFUGAL ROTARY VERTICAL TURBINE lana 
° 


The World’s Broadest Line Assures You The Right Pump For Every Job iS eh i, tet ea 
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FACTS | 


prove the economy 
of Rust-Oleum 





F 





Apply Directly Over Sound Rusted Sur- 
faces—Brush Rust-Oleum 769 Damp- 
Proof Red Primer directly over sound 
rusted surface after scraping ond wire 


Tt 
iit 
meen 


| 


brushing to remove rust scale and loose 


' 
is 


rust. Sand-blasting, chemical pre-cleaning 
and other costly preparation methods are 


‘ 
| 
: 


not usually required. 


wv 
i 


Available In Many Colors, Aluminum, 
and White, Brush, Dip, or Sproy— Get 
double protection. Beautify os you pro- 
tect with Rust-Oleum finish coats in the 
color of your choice 


1 
Practical, Economical Answer Te Your 
Rust Problem—Rust-Oleum resists rain, 
heat, fumes, sun, salt air, salt spray, 
and mony chemicals —os well as con 
densation indoors. 


the practical answer to your rust 
problems indoors and out so easy to use 
that one man often does the work of two. 


Proved Throughout Industry For Over 25 

Yeors—On tonks, girders, pipes, machin- 

ery, roofs, buildings, fences, stacks, 

throughout industry Rust-Oleum has 

proved its capacity to stop rust for over 
5 yeors 


aL ST-= 0 LE L M There is Only One Rust-Qleum 
® — Distinctive as your fin- 


gerprint, Rust-Oleum isan 


exclusive formula devel 
Rust-Oleum cuts costly manhours! Just 


scrape and wirebrush to remove rust scale (, 
yy N ner during more than 
and loose rust . . . then brush Rust-Oleum : ey ie 
"C , . } V va 
769 Damp-Proof Red Primer directly over v ® 
the sound rusted surface. Rust-Oleum fin- sells uy 
. . ' specia ° 
ish coatings available in many colors, Pp 4 
: ; processed fish oil vehicle 
aluminum, and white give you double 
protection. Sandblasting and other costly 
preparations are not usually required 
Specify Rust-Oleum ... prompt delivery , ne 
. ° . ' envine vs eum 
from Industrial Distributor stocks in Bis 
to assure satisfaction 
principal cities. 


Accept no substitute. 
RUST-OLEUM CORPORATION 
2473 Oakton Street, Evanston, Illinois ‘or 
Resists Rain, Snow, z= ’ FREE SURVEY: Ask o Rust-Oleum specialist to conduct ATTACH TO YOUR LETTERHEAD ~ MAIL TODAY 
Heat. Fumes, Weathering, . © survey including actual applications, tests, and RUST-OLEUM CORPORATION 
Salt Water, et \ recommendations Wo cost of obligation 
oe : F : See Sweets for nearest Rust-Oleum distributor 


] Have o Qualified 
or write for literature today ‘ k ont Coll 
epresentative a 


oped by o Master Mari 


== 
_— 


rust conditions at sea. it 


that will dry, is odor-free, 
ond is formulated in many 


coiors. Be sure you spec 


2473 Oakton St., Evanston, Illinois 


Free Survey 
Complete Literature 


Nearest Source of Supply 
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Guick Sing tl alt Celigs/ 


Carry high overloads 
with high efficiency 


STEAM GENERATING 
UNITS 


CLASS Two 27,500 pountds hour units, in- 
stalled at RolweTeonen Distillers Cor- 
ation, Louisville, Ky. Features large 

urnace volume in limited space, with 

high ratio of radiant heating surface. 


Mt. Carmel Public Utility, Mt. Carmel, 

CLASS Illinois, is served by this 60,000 pounds 

per hour unit. Generous steam liberating 

E surfaces and steam space permit wide 
fluctuations in load. 


70,000 pounds per hour steam generator 
at Humble Oil and Refining Company, 
Johnsue, Texas. An efficient, high-duty 
unit with water cooled furnace, using 
refinery gas fuel. 


Vogt builds a complete line of bent tube steam 
generators, designed to burn solid, liquid, or gas- 
eous fuels to meet specific operating conditions. 
Superheaters, air preheaters, economizers, water 
walls and soot blowers can be readily incorporated. 
Bulletins with general information and showing 
typical installations are available upon request. 


Tanai Paps ih HENRY VOGT MACHINE CO. 
ain aa, aca Ce a LOUISVILLE 10, KENTUCKY 


RRS are ; BRANCH OFFICES: 
whe NEW YORK, PHILADELPHIA, CLEVELAND 
CHICAGO, ST. LOUIS, DALLAS 
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It cuts 
in ventory 


Nose arches for oil heaters were 
formerly made with special shapes 
of ordinary firebrick. Switching to 
quickly moldable Kaocast eliminated 
need for expensive special-shape 
inventory . . . minimized delays. In 
addition, side by side tests proved 
that Kaocast far outlasted the 
ordinary firebrick. 


It speeds 


r epawr Ss 

Kaocast was specified for the 
charging front of a forging furnace, 
used to heat heavy pipe ends. The 
reason? Kaocast linings were molded 
faster .. . give longer service, could 
be made when convenient and 
stored ‘til needed. 


It lasts 


longer 


A chemical plant found that burner 
tile for a heating furnace made of 
an ordinary castable stood up only 
Versatile B& W Kaocast can be molded quickly 3 to 4 months. But Kaocast burner 
and easily with your own labor. It can also tile stayed on the job 16 months 

t and longer. Thousands of pounds of 
eal Kaocast have been used for this 
a cement gun. This unique 3000 degree Pi and many other applications in 


refractory castable has high resistance to a this plant. 


be cast directly in place or applied with 


spalling and slag attack, low volume change 


and negligible reheat shrinkage. Consult . BA a CoO Che f — 
a B&W Refractories Engineer on your specific & | 
applications and see how B&W Kaocast can prose wi a COX 
save money for you. marnacrons® 
am 
fee 


B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick * B&W 80 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS— Stationary & Marine Boilers and Component Equipment... 
Chemical Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers ... Fuel Burning Equipment... Pressure Vessels .. . Alloy Castings 
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Combination Gas and 


Oil Burner 





SERIES 
CBM 


Provides better combustion with either gas or oil or combina- 
tion firing. heat pattern is approximately the same with each 
fuel. Sizes CBM-12 to CBM-30. Also available for forced draft 
operation. Can be furnished for horizontal firing (as shown) or 
vertical firing. 


The John Zink Series CBM burner combines the high effi- 
ciencies of the well proven John Zink B1-MIX Gas Gun and the 
steamizer type MS Oil Gun. A special tile and register design 
permits operation at low excess air. 


The CBM will handle any gaseous fuel at pressures in excess of 5 lbs., and any commercial 
grade of fuel oil delivered to the burner with a viscosity of not more than 25SSF. 


John Zink and his engineers manufacture more than 50 types of gas burners, oil burners and 
combination burners for domestic boilers, heating boilers, industrial boilers and power boilers. 


Remember John Zink also designs smokeless Field Flare Burners and Direct Fired Air Heaters. 
Write for Bulletin CBM. 
Another JZ Heat Maker 


JOH ZIN K CoO. 4401 So. Peoria Ave. 


TULSA, OKLA. 
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“Kor hgh dust collection 
efficiency CONSIDER THESE FACTS!” 


95% to 99% REMOVAL 

Your specific needs determine the exact per- 
centage of fly ash removed by a Research 
Corporation Cottrell Precipitator. 


LOW DRAFT LOSS 


The pressure drop between inlet and outlet 
of the Cottrell is extremely low, averaging 
only a few tenths of an inch of water. 


DURABILITY 


Low velocities hold abrasion to a minimum. 


ANY CAPACITY 


Cottrell precipitators have been used suc- 
cessfully with both small boilers and the 


very large boilers developed in recent years. 


OTHER APPLICATIONS 


Cottrell precipitators have wide application 
in the recovery of other materials such as 
acid mist, blast furnace dust, sodium salts, 
fluid catalyst and valuable metals from 
smelters. 


YOU GET all these important advantages 
PLUS Research Corporation’s 38 years of 
experience in the field of electrical precipi- 
tation. Every Cottrell installation is indi- 
vidually engineered to do the most efficient 
job. For more facts about Research-installed 
Cottrells, send for Bulletin 500. 





RESEARCH 
CORPORATION 


405 Lexington Avenue, New York 17, N. Y. 
122 South Michigan Avenue, Chicago 3, Illinois 
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check these time and 
money-saving 
maintenance features 


Oo / i are a host of important 


CAST FLATS make bolts easy y features found as standard in 
to remove on superstructure. Leslie Double-Seated Diaphragm 
Heads can't turn . . . only one Control Valves usually manufac- 
ween needed, tured only in “made-to-order” 


units — features that mean lop 





performance and ertra-depend- 
© able service. 

But here’s one more advantage 
WIDE YOKE—plenty of room that makes Leslie the most popu- 
for big hands to work with 4} lar valve with maintenance men 
that ene wrench. cmalt. —SINGLE WRENCH MAIN- 
TENANCE. They find that 
maintaining the Leslie Double- 











Seated Control Valve is a one- 
tool job. 


FLATS on valve stem use 


diuctath! / 
' 





does not score stem. 





SEAT RINGS can be renewed 
without taking the valve 
body from the line. No vises, 
no lathes. Standard Leslie 
practice for 27 years, not a 
theory, a proven fact. 





Send for free 
Bulletin 5305 





12 new pages of valuable 
INTERCHANGEABLE parts data on double-seated 


keep inventory small, reduce diaphragm control valves. 
down-time. Top grade ma- 
terials and engineering means 
less maintenance. 





LESLIE CO., 263 Grant ave., LYNDHURST, N. J 
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Whali New 


IN BOILER WATER LEVEL INDICATION 2 | 











Yarwe Re ae 
Liquid Leve 
I tor, mano- 
metric type, with 
automatic tem- 
perature compen- 
sation. 


IMPROVED (V/DE V/S/O/V REMOTE LIQUID LEVEL INDICATOR 


A new-type face on the Yarway Remote Liquid 
Level Indicator now permits side as well as head-on 
dial readings. This vastly improved visibility makes 
it possible to check boiler water levels from most 
any position in the control room, or wherever the 
Yarway Remote Indicator may be installed. 


MANOMETRIC TYPE 
The Yarway Indicator is a manometric type with 
automatic temperature compensation. Level read- 
ings are instant and accurate because the indicator 
is operated by the boiler water itself. The indicating 


mechanism is never under pressure. There are no 
stuffing boxes. 


Over 8,000 Yarway Remote Liquid Level Indicators 
are successfully operating throughout industry — 
primarily for indicating boiler water levels, but 
also for many other liquid level applications, and for 


superheater pressure differential indication 
aboard ship. 


For full information on Yarway Indicators, write 
for Yarway Bulletin WG-1823. 


YARNALL-WARING COMPANY -: 109 Mermaid Avenue, Philadelphia 18, Penna. 


TLL 








Management and Engineer Search for 


Hidden Losses From Electrical Systems 


geen ngen of plant manage- 
ment and operation involves care- 
ful weighing of all manufacturing costs 
of a finished product against gross sell- 
ing price. For the entire plant many 
costs are predictable and under the con- 
trol of engineering or management be- 
fore the plant is built. Some may have 
been treated as minor quantities that 
are legitimately negligible under the 
expected price structure because they 
still allow a very desirable profit ratio. 
If competition or changing business 
conditions begin to lower the profit 
ratio, however, it is well to re-examine 
systems and operations for losses. 

Some of the losses may not appezr 
in cost accounting studies. If they do, 
they may not be readily attributable 
to the real causes. These are termed 
“hidden” losses because they are ob- 
scured by direct losses and appear to 
be a part of fixed operating overhead. 
In technical operations, however, hid- 
den losses are easily identified as to 
cause and effect. Expert engineers can 
usually predict what will happen when 
physical laws are applied under known 
conditions of plant operation. In many 
cases, hidden losses can be easily cor- 
rected; it remains merely to determine 
whether cost of corrective methods will 
result in a worthwhile savings to oper- 
ating costs. 

The electrical system might be called 
the heart of the average plant, supply- 


ing the energy which performs most of 
the useful work. If the system is ailing 
or inadequately designed for its present 
purpose, it can cause many insidious 
losses to which the finger of cost ac- 
counting probably will not point. Some 
of the more important ones are listed 
in the table below. 

There is no set rule for relative im- 
portance of the losses, but they are listed 
in the order of descending importance 
for the average plant. 

It is significant that much talk and 
some corrective effort usually centers 
around Item 7, but in the opinion and 
experience of the author, this is fre- 
quently the smallest loss. Cost of one 
accident or unexpected interruption of 
production may far exceed the maxi- 





Industry and 


rr Power 











Fig. 1 — Power supply stability is 
only one factor in keeping hidden 
losses to an economically feasible 
minimum. 


HAROLD E. McCONNELL 
Consulting Engineer 


mum possible annual savings in power 
purchase price. 

Of course, it is worthwhile to correct 
the obvious when it can be easily done 
and will bring a worthwhile savings 
at low investment cost. Furthermore, 
the causes behind the losses listed are 
usually overlapping. Sometimes the 
best single thing that can be done to 
partially correct Item 7, for example, 
is to improve power factor, bringing 
immediately reduced power bills. How- 
ever, the intent of this discussion is to 
focus on important aspects which re- 
main hidden to non-technical eyes. 

All losses listed are directly or in- 
directly related to the electrical system 
as a whole—not merely the primary 
substation, switchgear, and transmis- 





HIDDEN LOSSES CAUSED BY INADEQUATE ELECTRICAL SYSTEMS 


. Interruption of production and loss of raw materials due to unexpected power 


failures. 


. Interruption of production and excessive equipment replacement costs, due to 
electrical failures and damage to equipment. 


. Excessive maintenance costs. 


. Accidents to personnel and equipment. 


. Insufficient reserve power availability at points where it is needed, when it is needed. 
. Inefficient use of personnel due to failure to utilize modern automatic controls and 


signaling methods. 


. Excess cost of power over normal rates. 


oa. Heat conversion losses. 


b. Utility penalties on poor demand and power factors. 
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Fig. 2—Losses and reduction in capacity of driven equip- 
ment may be large compared fo those in electrical systems, 
including motors. Air conditioning equipment is shown here. 


sion lines, but every branch feeder, 
motor, and other items of electrical 
equipment as composite parts of the 
system. 

The mechanical load of a plant is 
really the most important part of the 
electrical system. But simple calcula- 
tions allow the electrical engineer to 
find electrical ratings of equipment re- 
quired. He too seldom bothers to ex- 
plain to management that he is talking 
in terms of physical work as much as if 
he used the more common mechanical 
engineering terms. 

Any power system must be judged by 
each of three criteria: 

1. Ability to control and maintain 
the proper flow of work energy 

2. Ability to carry the required 
amount of energy without damage to 
itself 

3. Ability to retain stable conditions 
of voltage, frequency, and phase re- 
lationship between minimum and maxi- 
mum power demands of the plant. 

Before discussing the important but 
less obvious losses, it may be well to 
consider the more immediate causes and 
effects if the system is inadequate on 
any or all of these three points. 


Avoiding Damage and Outages 


Control of power from the stand- 
point of initial cost is concerned first 
with capacity of source, and secondly 
with the plant demand for work en- 
ergy. The two are related because a 
plant with large demand cannot be 
adequately served from a utility line of 
low power capacity. On the other hand, 
the only available source of utility 
power for a small plant may be a high 
capacity line. In any case, the control 
switchgear and other components must 
be able to restrict power flow, even in 
a plant with relatively low demand. 


32 


A short circuit in a plant is an invita- 
tion for unlimited power flow. With 
the system connected to a line of a mil- 
lion horsepower capacity, very nearly 
that much power will flow towards the 
short circuit. The control must be able 
to restrain and interrupt the power, 
avoiding damage to all equipment in 
the flow path. 

Fortunately, transformers and trans- 
mission lines have some restraining 
power impedance, and control switch- 
gear may be progressively smaller size 
and expense if it is economically pos- 
sible to cascade the equipment in the 
path of power flow. The power control 
method also has the task of isolating 
faulty equipment so that repairs may be 
safely and quickly performed while al- 
lowing the rest of the plant to resume 
normal operations. Thus loss of produc- 
tion and maintenance time, reduced 
damage to faulted equipment as well 
as to unfaulted equipment in the path 
of power flow, may be realized by the 
proper selection of power control meth- 
ods. 


Power Capacity and Losses 


Ability of a system to carry power 
depends on internal temperatures of 
component parts when handling nor- 
mal amounts. At normal power rates, 
no electrical limitation exists. Power 
handling ability is a thermal rating, 
based on the amount of heat which 
can be radiated and convected away 
without overheating the parts. No 
equipment can transmit all the work 
energy it receives, but dissipates part 
of it in the form of heat energy. 

Electrical conductors guide energy to 
the right places, but they also convert 
some of it to heat energy. The better 
the material as a conductor and the 
greater the cross section, the less is the 


Fig.3—Conversion to a higher system voltage increased 
production and equipment life and reduced maintenance for 
this draw bench for tubing and for other plant operations. 


heat loss. But practical economic limits 
exist as to the kind and quantity of 
material that may be purchased to avoid 
minor heat losses. Copper is widely used 
because its conductivity is quite high, 
and it is relatively cheap. Aluminum 
is good, and as it ecomes cheaper, it 
may often become a better buy than 
copper. 


Losses from Heat 


Heat is the greatest enemy of elec- 
trical equipment. For one thing, all 
good conductors have rather low melt- 
ing points. But even more important, 
insulating materials are needed. Their 
life is seriously affected and they are 
sometimes permanently damaged by 
temperatures far lower than conductor 
fusion temperatures. If insulation fails, 
the equipment is as surely out of oper- 
ation as if the conductor had melted. 

Furthermore, heat losses represent 
power paid for but not delivered to 
machine shafts for useful work, nor is 
the heat available for economic re- 
covery into useful applications. Total 
heat losses in a well designed plant, 
including transformer losses, line 
losses, and motor losses, may run from 
15 to 18 per cent of the total monthly 
power bill. In a poorly designed sys- 
tem they may run much higher, often 
as high as 30 per cent. 

Electrical heat losses are here to 
stay ; they can be reduced, but not elim- 
inated. Few engineers really examine 
their cost, but it is seldom economical 
to try to reduce them below a reason- 
able percentage. Certain rules of 
thumb used in system designs almost 
automatically produce an economical 
design with respect to losses, even 
though primarily used for other rea- 
sons. For example, the proper system 
will allow operation of motors at their 
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maximum efficiency, which is limited 
by manufacturing design problems. 
Therefore, excessive heat losses should 
be considered primarily as the cause of 
possible deleterious effects on equip- 
ment life. 

Heat losses in equipment increase 
exponentially with increased power 
demand, Fig. 4. The mechanical load 
in a plant always has some tendency, 
furthermore, to upset some elements of 
the system stability (such as voltage, 
power factor, and sometimes fre- 
quency) particularly if the system is 
not well designed for the load. When 
this occurs to a serious extent, heat 
losses in each piece of equipment in- 
crease still more (resistance increases 
with temperature, motors are less efhi- 
cient at low voltage, and so on). 

Many non-electrical factors also af- 
fect internal temperatures (and there- 
fore life) of electrical equipment even 
though handling normal amounts of 
power with normal system stability. An 
example is ambient temperature which, 
when high, forces equipment tempera- 
tures higher to maintain rate of heat 
dissipation. 

Moisture is the second great enemy 
of electrical equipment because it at- 
tacks the properties of most electrical 
insulators. Furthermore, chemically 
polluted or dust laden atmospheres 
greatly increase activity of moisture in 
attacking insulations. 


Stability Factors 


Ability of the system to remain 
stable involves rather complicated de- 
sign problems for the technical special- 
ist. At some expense, all of these may 
be accurately controlled within suitable 
limits for the range of power needed, 
and for the nature of the mechanical 
load. 

Fortunately for the small and medi- 
um sized plants which find it more 


ro 
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Heating loss, per cent of 


/ 


Per cent norma/ line voltage, unity power factor 


Fig. 4—These curves illustrate variation of hecting loss 
with two electrical system stability factors, voltage and 
power factor. They apply primarily to the power handling 


Constant horsepower load 


Probable economical 
operating limits 


economical to buy power, the problem 

of frequency stability is assumed by the 
public utility companies. They nor- 

mally maintain frequency stability far 

better than that needed by the average 
lant. 

The utility also customarily assumes 
some degree of responsibility for main- 
taining certain standards of voltage 
and phase stability at the customer's 
service entrance. But the better these 
standards are, the higher the capacity of 
the utility line must be, thus affecting 
the power control requirements at the 
service entrance of the plant. 

The plant system itself inherently 
contains many additional problems of 
voltage and phase variations which are 
always additive to the tolerance main- 
tained at the service entrance. Further- 
more, unless sufficient liason is main- 
tained with the utility company during 
design or modification of a plant for 
increased power requirements, it may 
be unable to maintain its own stand- 
ards of regulation at the service en- 
trance. Any system—plant or utility— 
must be designed within specified 
limits of maximum to minimum power 
estimates to permit economical design 
and avoid unnecessary losses. It is not 
technically possible to design a system 
for perfect stability under all condi- 
tions nor is it economically desirable. 

Instead, systems are designed for 
certain useable tolerances of variation 
around a stable reference point, arbi- 
trarily picked for the particular system. 
Amount of variation is called the reg- 
ulation of the system. The term most 
commonly refers to voltage regulation, 
but it is used here to include variations 
from references needed in good elec- 
trical design. 

Electrical manufacturers design 
equipment to operate satisfactorily and 
with long life under specified condi- 
tions. Electrical equipment has, if op 


e 
~ 


/ des ign bos 


Heating /oss,per cent of 
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~ 
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Power factor at constant vo/tage 
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erated within specified limits, as long 
or longer life than any other equipment 
in the plant and is usually superior to 
the mechanical equipment driven by it. 
Manufacturing defects occasionally 
occur, but the plant which has an ab- 
normal rate a electrical equipment 
failures should hesitate to blame the 
manufacturer. Failures are more likely 
caused by conditions in their electrical 
system. Chemically corrosive action and 
extreme vibrations are non-electrical 
causes, but they are not the rule. 
Abnormal failures can nearly always 
be traced to the electric system itself or 
to improper operation by personnel and 
management. Management often de- 
mands that certain equipment operate 
under conditions for which it and the 
system were not designed. Sometimes 
it is justifiable for temporary periods, 
but the practice should be carefully 
weighed against the previously listed 
losses which will inevitably occur 


Operation vs Losses 


Improper operating sequences de- 
signed into a plant or deliberately im- 
posed by operators place duty cycles on 
motors fe controls outside the origi- 
nal design limits. These are good ex- 
amples of causes of hidden losses 
which can usually be corrected quite 
easily by re-design of motor control 
methods and education of operators. 

Corrosive atmospheric conditions, 
heavy accumulations of dust or mois- 
ture, and unusually high ambient tem- 
peratures are external conditions under 
which electrical machinery often must 
operate. At somewhat greater expense, 
a system can be designed for good re- 
liability and operating economy under 
these extraordinary conditions. Failure 
to do so usually means losses far in ex- 
cess of the higher fixed charges of the 
properly designed system 

Improper application of the mechan 
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equipment such as cables and breakers; other factors may 
affect motor and transformer efficiency. 
varying load is not taken into consideration in the curves. 


The effect of 
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Fig. 5—Modern distribution system design has done much to reduce direct system 
losses, too often neglected because power is cheap. In part, however, direct losses 
are a measure of greater losses in investment, depreciation and production. 


ical load (underload, overload, exces- 
sive variations, and the like) to an 
electrical system aggravates its natural 
tendency to upset the system regulation, 
causing excessive voltage variations, 
phase unbalance, and low power factor. 
Nevertheless, since thermal, rather 
than electrical limitations apply, the 
equipment will deliver all of the useful 
energy demanded by the shaft, but not 
within rated thermal specifications. 

Excessive heat reduces life of the 
equipment and causes abnormally high 
replacement rates. Correction to suit- 
able limits at once restores normal ther- 
mal ratings, but damage present cannot 
be undone, Plants seldom operate with 
conditions so bad as to destroy a ma- 
chine immediately. However, its life 
expectancy will be permanently re- 
duced. 


Life Expectancy 


Exclusive of mechanical wear, induc- 
tion machines ought to have a useful 
life expectancy of over 20 years if op- 
erated within specified design limits. 
There are many instances on record of 
actual equipment life of 40 to 50 years 
without excessive maintenance. There- 
fore, if a plant has experienced con- 
sistently high equipment failure rates, 
the trouble is almost always in the plant 
system and in operating procedures 
and sequences. 

Long life is not necessarily built in- 
to electrical equipment designed for 
frequent mechanical action. Circuit 
breakers, contactors, switches, and 
commutators involving mechanical 
action are subject to friction and to 
wear on electrical parts. However, ex- 
perience bears out the perfectly reason- 
able assumption that if abnormal fail- 
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ures occur in motors, abnormal failure 
rate of control equipment will prob- 
ably occur because operation occurs un- 
der more severe electrical conditions 
than would occur in a well designed 
system. Conversely, abnormal failure 
rate in control equipment indicates im- 
pending abnormal failures in induction 
equipment operating near the nominal 
rated shaft output. 


Importance of System Design 


A detailed description of many other 
losses and the explanation of the engi- 
neering reasons ie them fills volumes 
of handbooks and texts. Some are so 
minor as to warrant little attention. 
Some major losses, including a few 
listed at the start of this discussion, are 
so obvious that they need little de- 
scription. The purpose of this discus- 
sion is to show, in non-technical terms, 
that electrical engineering is a fairly 
exact science which allows predictable 
results when conditions are known or 
anticipated. Seriously excessive operat- 
ing costs can be avoided by proper re- 
lation of the science to plant economics. 

Good electrical system design is 
closely coupled to good over-all plant 
design even though technically it repre- 
sents a highly specialized field of its 
own. It is not sufficient to calculate 
brake horsepower requirements of an 
electrically driven mechanical machine 
and order a motor to the nearest nomi- 
nal horsepower rating. Selection of the 
motor should be subject to review and 
coordination by a qualified electrical 
specialist who has full knowledge of 
the system in which it will operate. 

Comparison of speed-torque curves 
of the mechanical load to those of the 
motor is only one of several highly im- 
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portant points for correlation into the 
system. Electrical manufacturers do 
their best to aid and guide plants into 
proper selection of equipment; they 
cannot do the job alone nor can they 
afford to violate the legal and ethical 
principles of good engineering. Only 
the competent and experienced staff 
electrical engineer or consultant has 
both time and information to properly 
integrate all such matters into a com- 
posite system. 

Even a good system can become in- 
adequate and costly if load require- 
ments exceed the original design limits. 
The practice of “hanging load’ onto 
an existing line, if done without good 
technical advice, can be a very costly 
matter in terms of upsetting system 
stability and reducing equipment life, 
though it may be the only feasible thing 
for a temporary period. 


Predicting Future Losses 


Many plants are so well designed 
that they have no excessive hidden 
losses. Others may have accounting 
methods which remove all major losses 
from the category of “hidden” losses, 
but this does not guarantee that they are 
not “excessive” costs. A thorough study 
and analysis of the system by a com- 
petent engineer can reveal whether a 
plant has hidden losses or not. Such an 
analysis can show the dollar cost of 
certain losses, and can predict others. 

Usually, predictions are not con- 
vincing to management unless account- 
ing costs presently reflect the losses. 
For instance, in the plant with fixed 
charges based on a 20 year depreciation 
rate, it may be possible to predict with 
rough accuracy that actual depreciation 
will give approximately half useful 
life, or only 10 years. A plant only 5 
years old may not have begun to feel 
the dollar cost of the accelerated de- 
preciation rate, and the engineer may 
have difficulty getting acceptance of the 
technical prediction because “‘every- 
thing is fine now.” 

Kelvin’s Law states that the most 
economic installation is that where the 
annual fixed charges equal the losses. 
Interest on investment, depreciation on 
a fair and normal basis, and pro-rata 
share of plant management overhead 
and property taxes may be properly re- 
garded as fixed charges. Losses should 
include the seven shown in the box at 
the beginning of this article. Total 
costs may be pro-rata adjusted to vari- 
ous production departments, but since 
the electrical system is a conveyor for 
the useful process energy, cost of power 
and strictly production overhead costs 
cannot be used as cost figures applying 
to the electrical system. 

In a hypothetical plant with $1 mil- 
lion installed electrical equipment cost, 
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fixed annual charges might be deter- 
mined as follows: 


Interest—5Y on $1,000,000 

Depreciation—4¥, for 25 yr life 

Pro-rata share—plant overhead 
and property taxes 30,000 


Total fixed charges $120,000 

Such a plant, if operating on a 24 hr 
per day, year round basis, might easily 
consume an average of 5000 kw for 
8000 hr per yr (or 40,000,000 kwh per 
year as metered at the service entrance). 
At 80 per cent over-all electrical efh- 
ciency (including efficiency of motors, 
but not mechanical efficiency of driven 
equipment) annual cost of heat losses 
is approximately $80,000, assuming the 
cost of power at 1¢ per kwh after ap- 
plying penalty rates, fuel clauses, and 
the like. If power factor is low, an ad- 
ditional amount of penalty, as an over- 
charge against the 80 per cent of useful 
power transmitted, is chargeable as a 
loss to the electrical system. 

These figures are for illustration 
only. However, if it is desired to oper- 
ate within Kelvin's Law of economics, 
they leave only $40,000 or less to cover 
maintenance department budget, pur- 
chase and storage of spare parts and 
attendant pro-rata share of administra- 
tive and engineering overhead, as well 
as any other excess costs (hidden or 
otherwise) such as accelerated depre- 
ciation of equipment, interruption of 
production, and accidents and emer- 
gency repairs. 

Over-all plant electrical efficiency 
cannot be successfully increased above 
85 per cent for most average plants, 
but many plants operate as low as 70 
per cent. This would increase the heat 
loss costs to about $120,000 per year, 
and, no doubt, further increase penalty 
rates on the entire power bill. With 
low efficiency, half-life mortality of 
equipment rather than the fair life as- 
sumed under fixed charges may be ex- 
perienced, adding a loss of $40,000 per 
yr more because it exceeds fair depre- 
ciation under good system conditions. 

In the preceding example, total of 
the heat losses resulting from the use 
of electrical power to produce mechan- 
ical work was intentionally classed in 
the total loss column. In some cases, 
it would be possible and even justifi- 
able to regard the minimum possible 
heat losses (about 15 per cent) as a 
fixed charge against power use, and re- 
gard only the excess above the mini- 
mum as a charge to the loss column. 
However, the principal effort here is to 
uncover the actual cost of using power 
Electrical efficiency of equipment is 
normally high, but many people forget 
that losses, from primary substations 
down to and including utilization 
equipment, cascade and result in a 
much lower over-all efficiency. 

Penalty rates due to demand factor 


$50,000 
40,000 


may not be directly chargeable to the 
electrical system, because they may be 
caused by process requirements which 
system design cannot change. However, 
good engineering design, in coopera- 
tion with good management planning, 
can sometimes improve a t demand 
factor without much enlien 

Actual costs of interruption to plant 
production vary ontieiie They 
may even be quite negligible in the 
plant operating at much less than 100 
per cent capacity and having no “ped 
ess causing non-recoverable loss of raw 
materials due to power failure. 

On the other hand, cost of an un- 
scheduled loss of power lasting over 
30 min but less than 4 to 5 hr is said to 
be in the neighborhood of $50,000. 
This same plant operates on a 24 hr 
basis at nearly full capacity, with pres- 
ent production rates barely able to take 
care of sales. Outages lasting more than 
a few hours might have to bear the en- 
tire cost of operating overhead. 

In another plant, operating at re- 
duced capacity, one particular process 
was installed with equipment not suit- 
able for the extremely corrosive condi- 
tions. Too much maintenance, under 
very difficult conditions, is necessary 
to keep the equipment operable, 
though temporary losses of produc- 
tion do not seriously affect plant over- 
head and production costs. 

Some plants depreciate production 
equipment in a very few years which, 
under Kelvin'’s law, may be the most 
desirable. To make such a plant pay out 
in a few years, it must produce on a 
predetermined schedule. This may re- 
quire maximum performance from 
electrical machinery, and maximum re- 
liability of power flow. 

With electrical equipment, maxi- 
mum performance and dependability 
usually can only be achieved when the 
system operates within specified limits. 
However, equipment so operated 
should have a fairly long life expect- 
ancy. This is as it should be. If the 
electrical system depreciated as fast as 
a particular process plant unit, it would 
be unable to supply power for lighting 
and air conditioning, for construction 
of a new unit, or to reliably serve the 
new unit after it is constructed. 


Searching for Hidden Losses 


Two methods are available, but each 
should be used with the other when 
possible. One is to have a thorough en- 
gineering analysis made, preferably 
over a period of several months. This 
sheds insufficient light on past experi- 
ence, but it may uncover facts about 
present and future operations. 

The second method is to establish 
cost accounting records which will re- 
flect the formerly hidden losses in their 
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true light. This may mean a dual set 
of accounting records to record electri- 
cal costs as a part of ge po 
overhead costs—not as difficult as it 
may sound. If electrical costs are sepa- 
rated from accounting charges (in 
which they might become “hidden” ) 
so that necessary balances are available, 
simple journal entries can be made to 
transfer total dollar costs, on a pro-rata 
share, to any production account de- 
sired. It is an exceptionally convincing 
method of portraying actual costs, but 
is not always accurate as to cause. Until 
personnel learns how to investigate and 
analyze actual occurrences, many false 
costs may be introduced due to human 
error. But assistance of a good technical 
engineer with some knowledge of cost 
accounting will help establish proper 
causes. 

Any plant should be able to recon 
struct the capital cost and fixed charges 
on its electrical system, even if ac- 
counts are not presently so maintained. 
It is more difficult to reconstruct 
past experience on electrical operating 
costs (although it can be done with fair 
accuracy) but present costs are rather 
easily obtained. They should include 
the entire budget for the electrical 
maintenance department, emergency 


repairs, outside maintenance contracts, 
procurement and storage of x pee parts 


and equipment, a fair share of adminis- 
trative and engineering overhead, mis- 
cellaneous losses from production in- 
terruptions and accidents, and heat 
losses. In the absence of specific engi- 
neering information, heat losses should 
never be assumed as less than 20 per 
cent of the annual power bill. 


Avoiding Losses 


Cost figures thus obtained would be 
immensely valuable to management 
and engineering alike. Engineering can 
do a better job when it can relate exact 
laws to facts of dollar cost. Good engi- 
neering must not be reduced to 
“guesses” or to intuition, when facts 
which will help to improve plant 
profits and operational methods are 
available. 

The application of Kelvin's Law of 
economics to component parts of a 
plant, such as the electrical system, is 
merely an extension of commonly used 
principles over the middle range. Over- 
all plant design is usually guided by 
such well determined mathematical 
principles, as is individual machine de- 
sign, because in each case it means the 
hest efficiency for the money spent 

The same principles of economics ap- 
ply to the electrical system as a whole, 
and the original estimates of over- 
all plant efficiency cannot be main 
tained unless the electrical system op 
erates within correct tolerances 





Each steam generator has a capacity of 30,000 Ib per hr. One Three feed pumps; one motor driven centrifugal, one turbine 
power operated traveling weigh larry serves all three units. driven centrifugal, and one reciprocating, serve the boilers. 


Perfection Stove Builds Power House 


For Model Medium 
Size Plant 


WALTER RUDOLPH 


~ EVERAL years ago the Ivanhoe 
Road Plant of Perfection Stove Co., 
Cleveland, received national recogni- 
tion as an example of proper medium 
size plant construction, an honor equal- 
ly deserved by the million dollar boiler 
house erected just to the rear of the 
plant proper. Although no detailed rec- 
ords were maintained, for comparison 
between the former and present meth- 
ods of operation, available figures in- 
dicate appreciable savings have been 
achieved by the new system 

The old power house supplied ap- 
proximately 7000 lb per hr of process 
steam and heated a building volume of 
3,220,950 cu ft. Now 15,000 lb per hr 
of process steam is supplied while heat- 
ing a building volume of 19,553,970 
cu ft. The new steam generating units 
satisfy both requirements and have 





Exterior photo shows Perfection Stove's 
million dollar steam generating plant. 
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Additional equipment in the power house includes two 1000 
cfm air compressors. Fire pump (not shown) is in this area. 


adequate reserve capacity to meet fu- 
ture expansion needs. Peak load to date 
has been about 55,000 Ib per hr, or 
roughly four times the previous maxi- 
mum demand. 

From 1945 to 1947 inclusive, the old 
plant consumed approximately 450 tons 
of deep mine coal monthly during the 
seven month heating season. At that 
time, the delivered cost per ton of coal 
averaged $5.60. This coal would cost 
over $8.00 per ton today. The new 
power house requires about 746 tons 
of Ohio strip coal monthly, or less than 
one-half of the projected consumption 
rate of the former plant for comparable 
load conditions. Furthermore, this coal 


Forced draft fans are motor and turbine driven. Arrangement 
provides operational flexibility and improves heot balance. 


costs slightly less than $6.00 per ton 

When designing the plant, George 
S. Rider Co., Architects, gave careful 
consideration to manual labor reduc- 
tion, equipment design and location, 
standby facilities, duplication of essen- 
tial elements, and over-all efficient con- 
trol. Thus, the new larger building 
contains air compressors, a compressed 
air filter and dryer, the plant fire pump, 
and sundry other equipment formerly 
lacking or located elsewhere, in addi 
tion to the steam generators and their 
auxiliaries. All of this equipment is 
operated and maintained by the power 
plant personnel 

The plant operates continuously 24 
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Compressor air filtering and drying equipment is installed 
as shown. Chain fall facilitates maintenance of the units. 


hours per day at all times. This makes 
the new power plant arrangement more 
advantageous to the manufacturing pic- 
ture as a whole because only eight men 
are required in the boiler house. Each 
man works 48 hours weckly, the three 
regular firemen and helpers spending 
full time on operation and the relief 
crew dividing their time equally be- 
tween operation and maintenance. This 
force is able to handle all work in the 
power plant with the exception of 
major repair or construction projects. 
Coal is received by rail and dumped 
into an underground conveyor-elevator 
irrangement for transport to an over- 


head 400 ton capacity bunker. Here a 


Rear view of the power house shows coal handling equipment, 
ash silo, and water storage tank for fire protection system. 
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Enclosed hoppers under the boilers feed 
the ash conveyor recessed in the floor. 


drag is used to give proper distribution. 
In the boiler room, a traveling power 
weigh larry draws coal from any one of 
the 12 hopper openings in the bottom 
of this bunker and transfers it to the 
stoker hoppers. 

Three steam generators, each de- 
signed to produce 30,000 Ib per hr, 
were installed in the new plant. Nor- 
mally one of these boilers handles the 
summer process load while two or three 
units are required during the heating 
season. For most conditions, one unit 
provides standby protection and can be 


placed in service when the working 
units require inspection or repairs. 
Efficiencies of 80 to 85 per cent are 
obtained from these steam generators, 
which are designed especially to burn 
strip mine coal. Excess air is said to 
average 30 per cent, and CO, readings 


average 12 per cent. Steam aspirators 
give more efficient combustion by carry- 
ing overfire air to the fuel bed and 
creating the necessary gas turbulence in 
this vital area. 

Sloping ash receivers directly beneath 
the steam generators carry ashes to a 
conveyor recessed in the floor of the 
basement ash control room. This con- 
veyor feeds a steam actuated vacuum 
system that dumps the ashes into an 
elevated, outdoor silo. Dump trucks 
drive under the silo and are loaded with 
ashes. During construction, hundreds 
of tons of these ashes were used for 
making parking lots at the plant, and 
now they are readily saleable elsewhere. 

Some 90 per cent of the process 
steam is returned as condensate through 
a monitor, which automatically dis- 
charges the water to the sewers if im- 
purities are present. Makeup water is 
treated in a 2900 gph, hot process, 
lime-soda softener, supplemented by 
phosphate after-treatment. The feed 
water then flows to a common suction 
header that serves one steam reciprocat- 
ing and two centrifugal pumps. One 
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“Home-made” incinerator burns refuse; 
satisfies smoke abatement regulations. 


centrifugal pump has a turbine drive 
and the other is motor driven to insure 
maximum operating safety. In addition, 
city water can be supplied through a 
pipe connection in an emergency. 

Individual, dual motor and turbine 
driven, forced draft fans were installed 
for each steam generator. These units 
are located behind the boilers on the 
operating floor and are equipped with 
inlet vanes for control of the combus- 
tion air volume. Incidentally, the tur- 
bine drives on these blowers give more 
flexibility at low demand, as the exhaust 
steam heats the feedwater and provides 
added economy. 

All steam generators have feedwater 
regulators and fully automatic combus- 
tion controls which regulate both fuel 
feed and air flow in accordance with the 
load demand. The controls are mount- 
ed on a master control panel that in- 
cludes integrating and recording flow 
meters for: (a) steam output from each 
boiler, (b) feedwater, (c) makeup 
water, (d) process steam, and (e) 
heating steam. Air compressor instru- 
mentation and eye level water gages 
also were installed on this panel. 

Working conditions are of the finest, 
with the enclosed coal bunker and 
separate ash room in the basement 
eliminating dust. Glazed tile walls and 
floors, locker and shower room, har- 


monious interior painting, and near- 
day-light interiors through glass-block 
installations all contribute to plant 
cleanliness. Catwalks make steam gen- 
erator and piping maintenance easier 
than in the old power house. 

The new power house heats a volume 
approximately six times that of the 
former plant and satisfies a process 
steam demand double the former load 
with only a 50 per cent increase in 
total fuel consumption. Strip coal is 
cheaper, however, and makes over-all 
savings possible. Estimates based on 
unit costs show the new power facilities 
provide a theoretical savings of $50,- 
000 per year in steam costs when com- 
pared with the old plant. 

Additional equipment in the power 
house includes two, 1000 cfm air com- 
pressors; a compressed air filter and 
dryer; a portion of the main electrical 
switch gear; and the plant fire pump, 
drawing from a 200,000 gal outside 
tank. Compressor cooling water circu- 
lates through the fire tank during win- 
ter months, keeping it warm. A standby 
heating coil, with automatic controls, 
prevents freezing in the event of com- 
pressor shutdown. 

During the plant design stage, local 
smoke abatement regulations insisted 
upon an incinerator, or a 12 mile round 
trip to a city dump with trash. Investi- 
gation showed an incinerator would be 
desirable, but costs up to $10,000 for a 
2000 Ib per hr unit were prohibitive. 
Thus, Perfection decided to build its 
own. Salvage materials were used, in 
the main, to provide a furnace roughly 
7x 15x 9 ft with a 5 x 7 ft grate area. 
This unit has nine inch fire walls with 
a four inch common brick veneer and 
includes internal baffles to eliminate 
smoke and fly ash. 

It was figured that total labor and 
construction costs of this “home-made” 
incinerator were $2393, with about 
$936.00 spent for purchased materials. 
It does a good job of firing plant rub- 
bish with a minimum of maintenance 
and labor and complies perfectly with 
local abatement codes. Furthermore, the 
incinerator effects savings of $1000 an- 
nually over dump haulage costs. 





Steam generators 

Boller feed pumps 

Hot process softener 

Automatic boiler controls 
Boller instrumentation ........... 
Electrical equipment 

Forced draft fans alate 
Forced draft fan turbines 
Coal handling conveyors 

Ash handling conveyor 

Air compressors 

Cut-out switches for compressors 
Alr filter and dryer 





PRINCIPAL EQUIPMENT 


Combustion Engineering-Superheater, Inc. 
Worthington Corp. 
Cochrane Corp. 

A. W. Cash Co. 

.. Bailey Meter Co. 
Allen-Bradley Co. 

Clarage Fan Co. 

Carling Turbine Blower Co. 
The Jeffrey Mfg. Co. 
United Conveyor Corp. 
Worthington Corp. 

General Electric Co. 
Pittsburgh Lectrodryer Corp 
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Basement storage level at the Granite City Warehouse 
is held at -10F. Finish coat is sectioned in panels. 


Sequence of application of the four layers of insu- 
lation on the ceiling of the Granite City Warehouse. 


Cold Storage Insulation Design 


JOSEPH BROW, General Manager, Granite City Cold Storage Warehouse, Inc. 


PPLICATION of mineral wool 

fiber board insulation at the 
modern, three-level plant of the Gran- 
ite City Cold Storage Warehouse, Inc., 
of Quincy, Mass., demonstrates ad- 
vanced installation techniques designed 
especially for optimum insulating per- 
formance at low temperatures with 
the minimum maintenance expense. 
In the fourth year of trouble-free ser- 
vice, Granite City engineers report 
very stable storage temperatures in all 
seasons and economical operation of 
the company’s refrigeration equip- 
ment. 

The 100 x 25 ft building can ac- 
comrnodate 25 to 30 carloads of frozen 
foods or 3,000,000 Ib of frozen fish 
in its three storage levels. In the 
basement, citrus juices, meats, or tur- 
keys are maintained constantly at -10 
F. Vegetables and fruits are kept at 
-5 F in the two upper levels. Inter- 
floor conveyors at the center of the 
concrete floor areas speed the handling 
of foods between storage levels. 

Eight inches of board insulation in 
24 x 48 in. sections, secured by metal 
clips, were applied to all walls in three 
layers. Metal clips were applied by 
cementing the perforated metal base to 
the masonry walls on about 8 in. 
vertical and 16 in. horizontal centers 

Applied over the metal clips after 
the adhesive has dried, the vapor bar- 
rier consists of a coating of asphalt 


emulsion followed by a layer of as- 
phalt-saturated paper. Cold emulsion 
was brushed thoroughly over the ma- 
sonry surface and the bases of the 
clips. Paper was then impaled over 
the clips and carefully smoothed into 
the emulsion, with all edges sealed to 
provide a tight vapor barrier. 

Over this vapor barrier, the first 3 
in. layer of mineral fiber boards was 
impaled on the metal clips and secured 
in place by a fiber locking plate over 
each clip. Because the first set of 
metal clips secures only the first two 
layers, the third layer of insulation is 
secured by a second set of clips. The 
middle layer of insulation, which usu- 
ally is more rigid (higher density) be 
cause of the additional load it must 
carry, is pierced by these clips before 
installation so that they will be prop 
erly located between clips protruding 
through the first layer. Metal holding 
plates are placed over the clips in the 
first set, and the prong ends are bent 
in Opposite directions to secure the 
boards. Fiber locking plates are snap- 
ped into the locking slots of the second 
set of clips at the outer surface of 
the middle layer of insulation. 

Third and final layer is then im 
paled on the second set of clips and 
is temporarily held in place by bend- 
ing only one prong back. The sections 
in each layer are staggered so as not to 
align edges. As a key for the finish, 
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expanded metal lath was placed over 
the protruding prongs and against the 
insulation surface. The prongs are 
bent over to secure the lath, and the 
insulation is ready for finishing 
Walls were finished with two coats 
of Portland cement plaster. First, a 
1/, in. thick scratch coat was roughed 
into the expanded metal lath and al- 
lowed to dry. A Y% in. thick finish 
coat was then troweled on to provide 
a smooth surface. The finish coat was 
sectioned in 4 ft squares to localize 
shrinking and thus minimize cracks 
Boards were secured to the ceiling 
by metal clips in the same manner as 
the wails. However, a total insulation 
thickness of 10 in, was specified to 
insure proper storage temperatures and 
economical operation even during the 
hottest summer days when the heat 
absorbed through flat tar-and-gravel 
roof is tremendous. The insulation in 
cludes one layer 4 in. thick and three 
layers of 2 in. thick. Rather than a 
plaster finish over expanded metal lath 
as on the walls, the ceiling was finish 
ed with a lg in. dry coat of asphalt 
emulsion trowelled over the surfac« 
Automatic operation of the refrig 
eration equipment is based on a 5 x 5 
in., 15 hp unit, which carries the con- 
tinuous load. For heavy refrigeration 
loads, a 6 x 6 in., 25 hp compressor 
unit automatically cuts in when refrig 
cration | ressure droy s below 5 ps! 
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Schematic diagram shows typical feedwater heating system. Calculation procedure for determining extraction 
flows and numerical examples are based on this layout but can be applied to alternate heater arrangements. 


Feedwater Heating Calculations 
For Steam Turbines 





E. V. POLLARD 
NOMENCLATURE Section Engineer 
Turbine Engineering Division 


feedwater entering heater, lb per hr General Electric Company 


heating steam to heater, Ib per hr 
flow from turbine to condenser, lb per hr 


dditional f heat dditi tities of water t 
- seedy pe * eat or additional quantities of water to ~ NGINEERS and operators in the 


; “4 field have asked that feedwater 
enthalpy of heating steam, Btu per Ib heating calculation “know how” be 


enthalpy of saturated liquid in heater, Btu per Ib made available in convenient form. 
enthalpy of feedwater entering heater, Btu per Ib The apparent complexity of multistage 
= enthalpy of feedwater leaving heater, Btu per lb extraction for feedwater heating has 
enthalpy of additional sources of heat or additional quantities discouraged many potential calculators, 
of feedwater, Btu per Ib but the over-all problem is greatly sim- 
terminal temperature difference, deg F plihod when the qystem is boeken down, 


and each heater is considered separately. 
heat loss external to heater, Btu per Ib In this article, a four heater diagram 


calculation procedure is set up, a series 
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of calculations are made at fractions of 
load, and explanatory notes are in- 
cluded where variations from the pro- 
cedure are made. 

With characteristic data for the tur- 
bine at hand, the first step is to work 
up the calculations. The procedure 
shows each step of the heat balance 
calculation as the feedwater moves 
from the condenser to the boiler. It 
defines each step, gives the source of 
data, or indicates the operation per- 
formed to obtain the particular item. 


No. 1 Heater 


Examination of the heat balance dia- 
gram shows that the first heat ex- 
changer the feedwater passes through is 
the No. 1 heater. An algebraic heat 
balance is made for this unit, which 
simplifies to the following equation for 
extraction flow from the turbine: 


W.. (hy — h,) 
(H h,) (hy h,) 


1 

By a simple substitution, the quantity 
S has been subtracted from the feed- 
water flow so that all data on the right 
side of the equation are values which 
can be found directly. Note that the 
quantity W, is the pounds flow from 
the turbine to the condenser. 

When the flow to the following stage 
at an extraction point is known, the 


" 


= aew Se 





iY 


poste 


= 





pase and enthalpy at this point may 
read from the characteristic curves 
for the turbine. Then with a selected 
pressure drop to the heater, the heater 
pressure becomes known, and both 
heater temperature and enthalpy are 


+ $+ 
tHe 


+ 


IS 


found from steam table data. Next, 
with data for the terminal temperature 
difference and condenser back pressure 
available, the enthalpy values of the 
feedwater entering and leaving the 
heater are determined. This completes 
the data required to solve the heat bal- 
ance for the unknown extraction flow. 

The calculation procedure records 
each of the above steps in logical order. 
It is prepared before any numerical cal- 
culations are made and should be 
used primarily as a reference. Work 
sheets for making calculations should 
include columns for line, symbol, and 
source before any figures are deter- 
mined, but the column marked “De- 
scription’” may be omitted. Reference 
to the sample calculation will show that 
computations for a number of loads 
may be made on the same sheet as long 


+ 


a St +o% 
t < +—>. + 
ron 
. 
> 
SNOT 


* 


NS eS ee 
1 me Se! 


* 
tt t+ MH 
+> Dee y+ + + 


Pe 


$+ p+ ks 
S 


+I AA M4 


bt dst Fy 
LINES #7 
H+ 


as the data for a given step depends 
on known data or on a preceding step. 


No. 2 Heater 


It should be noted that the calcula- 
tion procedure is divided into two 
tables. This form is used to indicate 
the point at which information is re- 
quired from a higher numbered line, 


since the formula for the extraction 
flow to No. 2 heater involves two un- 
knowns; the combined drains from No. 
3 heater, and the corresponding en- 
thalpy value. 

W (h, — h,) — W, (h, — hy) 

(H — hy) 

This may be the stumbling block for 


$= 
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the inexperienced. However, as out- 
lined under (c) in the detailed notes 
on calculations of extraction flows, an 
estimate is made and the calculations 
continue based on the assumed data 
Now back to the procedure for No 
2 heater. The flow to the following 
stage at the second opening is equal to 
the flow to the following stage at the 


61 





first opening, plus the extraction flow 
at the first opening. These have already 
been established; so as described for 
=" tain ne pe eres the first heater, all data is available for 
~ solving the above equation except the 
two unknowns. The procedure is then 
written up to solve the equation. 


No. 3 and No. 4 Heaters 


Similar methods follow for deter- 
mining extraction flows to both No. 3 
and No. 4 heaters. The equations for 
these heaters are: 


No. 3.. 


¢ _ W (he —h,) —W, (h, —hy) 
40 50. 60 70 80 90 100 = (H — h,) 
Throttle flow, 1000 |b per hr No. 4... 


FIG. 2—EXPANSION LINE END POINTS 


End point enti 


© 





s — Whe —h,) 
FIG. J—~EXTRACTION STAGE PRESSURE (H — h,) 


The procedure for each respective 
heater again is arranged so that the 
calculations solve these equations. 
Both condenser flow and the throttle 
flow corresponding to this condenser 
flow are used in the calculations. These 
data may be found from methods given 
in the articles: “Calculation of Com- 
parable Heat Rates of Steam Turbines,” 
INDUSTRY AND Power, Dec. 1952, and 
“Heat Rate Correction Factors for 
Steam Turbines with Varying Initial 
Pressure, Initial Temperature, or Back 
Pressure,” INDUSTRY AND PoWER, Jan. 
1953. The combination of throttle flow 
and condenser flow found from these 
methods will not necessarily result in 
calculated outputs of exactly the de- 
sired value. If exact flows are required, 
the calculations can be repeated and 
the results interpolated. 
JO 40 70 =—80 It should be noted that a method for 
Flow to following stage, /000 /b per hr including the heating of the feedwater 
by boiler feed pump work is detailed in 
the calculation procedure. Further- 
more, there is an allowance for excess 
enthalpy, which is explained in the de- 
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FIG 4—EXHAUST LOSS VS CONDENSER FLOW RATE 
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| scription of Fig. 7. 

o.oo: an All of the calculations so far cover 
| extraction flows to the respective heat- 





+ +4 





ers for the selected system arrangement. 
To supplement this information, an 
output calculation procedure is given 
which describes the steps required for 
figuring the output after the other data 
has been established. 


Description of Illustrations 


Fig. 1 shows expansion lines for 
Pn on throttle flows. For other throt- 
r tle flows, the expansion line end point 
VA Dede is Obtained from the 1.5 in. Hg abso- 
lute back pressure curve on Fig. 2. This 
1 value is plotted at 1.5 in. Hg absolute 
on the expansion line, Fig. 1, and a 

40 50 60 70 80 390100 curve is drawn through this point con- 
Condenser flow, Ib per hr sistent with the adjacent curves. 
7000 «back pressure, in Hg absohste While Fig. 1 is developed for the 
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FIG 5—EXTERNAL LOSSES 


‘a ta 


External ksses, kw 


08 pf. 


2000 4000 6000 
Generator output, kw 


design or base back pressure, it 1s used 
to read the enthalpy at an extraction 
point regardless of the back pressure 
at which calculations are made. When 
making calculations at other than the 
design back pressure and when it is de- 
sirable to draw in new throttle flow 
lines, the interpolation of these lines is 
always made and plotted at the design 
back pressure as noted above. 
Expansion line end points at various 
back pressures are shown on Fig. 2 
This curve has two uses: (a) for inter- 
polating throttle flows, always at de- 
sign back pressure (in this case 1.5 in. 
Hg abs), and (b) for determining the 
expansion line end point at the proper 
back pressure when calculating output 
Fig. 3 indicates the values of pres 
sures at the turbine openings plotted 
against the flow to following stage. 
The exhaust loss is shown on Fig. 4. 
This curve includes not only the losses 
in the exhaust hood (and the last stage 
leaving loss), but also the effect of the 
falling off of internal efficiency due to 
operation at other than the optimum 
conditions of exhaust flow and pres- 
sure. This loss must be added to the 


FIG. 7—EXCESS ENTHALPY OVER ENTHALPY OF 
SATURATED LIQUID AT THE SAME TEMPERATURE 
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FIG. 6—WATER TEMPERATURE CURVES 
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expansion line end point on Fig. 2 in 
order to obtain the correct value of 
final enthalpy when calculating output 

The external losses shown on Fig. 5 
are the sum of the generator, exciter, 
and mechanical losses as well as end 
packing losses. They are the losses 


connected with the turbine and gen 
erator, but do not include boiler feed 
pump work. 

Fig. 6 is the isentropic work of liquid 
compression and, when divided by the 
wy efficiency, gives the heat rise in 


the feedwater as it passes through the 
boiler feed pump 

An explanation of Fig. 7 is con- 
tained in the following quotation*. 
“When water at a given temperature is 
at a pressure higher than the vapor 
pressure corresponding to the tempera 
ture, its enthalpy is greater than the 
enthalpy of the saturated liquid by an 
amount which may be called the excess 
enthalpy. This excess over the enthalpy 


* Fig. 7 and its related description have been 
reproduced by permission from “Steam Tur- 
bines and Their Cycles" by J. Kenneth Salis. 
bury, John Wiley and Sons, New York, 1950. 


of saturated liquid at the same tem- 
perature is plotted on Fig. 7 against 
temperature, for various pressures. To 
obtain the enthalpy of water at any 
pressure and temperature; enter the 
curve at the temperature of the water, 
read from the proper pressure curve 
the excess of enthalpy over the satura- 
tion enthalpy, and add this value to 
the saturation enthalpy.” 

Fig. 8** shows the relationship be- 
tween (t hy) and saturation tem- 
perature or saturation enthalpy. 

An estimate of boiler feed pump 
efficiency for use in the calculation ts 
available on Fig. 9. While these values 
are approximate and may not be cor- 
rect for all conditions, they serve to il- 
lustrate the use of this item 

Fig. 10 shows the assumed variation 
of terminal temperature difference. It 
is plotted against quantity of feed 
water entering the heater which is a 
known value at the time the terminal 


** Fig. 8 has been plotted from data token 
by permission from "The Thermodynamic 
Properties of Steam” by Keenan and Keyes, 
John Wiley and Sons, New York, 1936. 





FIG 8—+-hye VS SATURATION TEMPERATURE OR ENTHALPY 
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FIG9—ESTIMATED BOILER FEED PUMP EFFICIENCY FIG. |O—TERMINAL TEMPERATURE DIFFERENCE 
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temperature difference is selected. The method of attacking the feedwater | However, a careful study will indicate 
straight line variation is the usual ac- heating calculation problem and the that the mystery on as the cal- 
cepted characteristic. In some cases, sample numerical examples are very culations progress, and the final result 


calculations are made with a constant valuable references especially when is obtained promptly. The advantages 
terminal temperature difference. Some such calculations are required only at —_and time saving features of this type of 
margin is incorporated in the calcula- _—_ occasional intervals rather than as a = feedwater heating calculation will be- 
tion by this assumption. steady diet. The method at first glance come more — when extensive 


Many engineers will find that this seems to be long and cumbersome. use is made of these methods. 





CALCULATION PROCEDURE FOR DETERMINING EXTRACTION FLOWS 


Note: Example is for a 10,000 kw, 60 cycle turbine-generator designed for 600 psig, 825 F TT steam and 1.5 in. Hg absolute back pressure 


Symbol Source Description Numerical valves 
No. 1 Heater 
Given Load, kw 4 10,000 7500 
Fr Estimate Throttle flow, Ib per hr \ 95,200 71,400 
Wo Estimate Steam flow to stage following extraction opening, Ib per hr : 73,000 56,120 
At 101 Pressure at turbine, psia ‘ 5.74 4.% 
At 1 and 102 Enthalpy of steam at turbine, Btu per Ib 1088 1080 
5% of 102 Pressure drop to heater, ps! . 0.29 
102 —.106 Pressure of steam in heater, psia . 5.45 4.14 
At 107 Saturation temperature of steam in heater, deg F é 166.0 154.4 
Fig. 10 at 101 Terminal temperature difference, deg F ‘ (f) s 3.8 
108 — 109 Temperature of water leaving heater, deg F . 161.0 150.6 
Fig. 8 at 110 t — he , 32.1 32.1 
lio — 111 Enthalpy of feedwater leaving heater, Btu per Ib ; 128.9 
At back pressure Enthalpy of liquid at condenser hotwell, Btu per ib 59.7 59.7 
112 — 193 Enthalpy rise of feedwater in heater, Btu per Ib 69.2 58.8 
At 107 Enthalpy of condensate in heater, Btu per ib ‘ 133.8 
105 — 115 H — he ‘ 954.2 957.7 
wor x 114 We (he — hi) ,090, 5,051 600 3,299,856 
116 — 114 (H — he) — (he — hi) : 885.0 698.9 
117/118 Steam extraction to heater, Ib per hr 5708 
101 + 119 Total feedwater leaving heater, Ib per hr . 78,708 


No. 2 Heater 

120 Feedwater entering heater, ib per hr \ 

Ol + 119 Steam flow to stage following extraction opening, Ib per hr , 3 24,122 

At 201 Pressure at turbine, psia ' . (a) 

At 1 and 202 Enthalpy of steam at turbine, Btu per Ib (b) 1205.5 

5% of 202 Pressure drop to heater, psi F ; 

202 — 206 Pressure of steam in heater, psia ’ 16.7 
he At 207 Enthalpy of condensate in heater, Btu per ib : ’ 186.6 
hi 112 Enthalpy of feedwater entering heater, Btu per Ib . . 86.9 

210 208 209 Enthalpy rise in heater, Btu per ib 99.7 


Small letters in parentheses refer to the detailed notes on calculation procedures. 
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CALCULATION PROCEDURE FOR DETERMINING OUTPUT AND NET HEAT RATE 


Symbol Source 


Given 


Description 
Approximate load, kw 
Fr 421 Throttle flow, Ib per hr 
Fe 101 Condenser flow, Ib per hr 
2/1000 « BP BP back pressure, in. Hg abs 
Fig. 4 at 3 Exhaust loss, Btu per Ib 
Fig. 2at1 Expansion line end point, Btu per ib 
At 600 psig, 825F TT Initial enthalpy, Btu per ib 
4+5 Actual final enthalpy, Btu per ib 
6 7 Over-all used energy, Btu per ib 
105 1 point enthalpy, Btu per ib 


: " 9 . | point used energy, Btu per Ib 
1 
205 . 2 point enthalpy, Btu per ib 

12 . 2 point used energy, Btu per ib 

. 2 point extraction flow, Ib per hr 
. 3 point enthalpy, Btu per Ib 

. 3 point used energy, Btu per Ib 


6 
218 
305 
6 15 
326 
405 . 4 point enthalpy, Btu per ib 
6 18 . 4 point used energy, Btu per Ib 
420 

2 * 8/3413 

1t & 10/3413 

14 & 13/3413 

17 « 16/3413 

20 x 19/3413 

22 +234 24+ 25 
Fig. 5 at 26 

26 — 27 

PS 


Over-all output, Wkw 

No. | point output, Wkw 

No. 2 point output, Wkw 

No. 3 point output, Wkw 

No. 4 point output, Wkw 

Total output, Wkw 

Mechanical and generator losses, kw 
Generator output, Ekw 


Given 

1 * 29/30 « 413 
kw 28 — 31 

415s 

6— 33 
HR 1 x 34/32 


Efficiency of driver, fraction 
Net output, kw 


Heat added in boiler, Btu per ib 
Net heat rate, Btu per kwh 


. | point extraction flow, ib per hr 


. 3 point extraction flow, Ib per hr 


. 4 point extraction flow, Ib per hr 


Enthalpy increase of feedwater, Btu per Ib 
Power consumed by boiler feed pump, kw 


Final enthalpy of feedwater, Btu per ib 


Note: Example is for a 10,000 kw, 60 cycle turbine-generator designed for 600 psig, 825 F TT steam and 1.5 in. Hg absolute back pressure 


Numerical values 
7500 
70,918 
56,120 
37.4 


12,500 5000 
48,348 
39,560 
26.4 
3.3 
1014.0 
1420.9 
1017.3 
003.6 
1076.5 
344.4 


1124.8 
10,691 


1150.9 
11,435 


be more than four extraction points, additional lines similar to 18 to 20 inclusive may be added. Also add line or lines similar to 25 before determining 
‘al output. 


In case the boiler feed pump is turbine driven, use o value of 1.0 for line 30 and add the steam flow to this turbine to the throttle flow when calculating the 
heat rate. The exhaust from the boiler feed pump turbine will be included in the heat balance. 


When calculating line 31, if feedwater flow is not the some as throttle flow, use feedwater flow instead of line 1 in the formula. 


Small letters in porentheses refer to the detailed notes on calculation procedures. 





NOTES ON CALCULATION PROCEDURE 


Make 4/4 load calculation first. Some items, such as terminal 
temperature difference, may depend on value at 4/4 load flow. 


Do not plot Fig. 10 until 4/4 load flows have been determined. 

nly one column of figures per load is required as long as the 
data is known or is taken from a previous line. When data for 
a line involves a higher numbered line, an estimate must be 
made using cut and try methods. By recording each estimate 
in adjacent columns, the final estimate is simplified as the re- 
sults of previous estimates appear in the previous columns. 
These methods will be explained in detail as required. 


The assumed feedwater heating cycle and related calculations 
do not include any heating steam supply. If steam for heating 
were required, supply would be from No. 3 extraction opening 
with heater pressure held at a minimum value by reducing 
valve because pressure at No. 2 extraction opening is too low 
for normal deaerator operation. 


Enthalpy at No. 3 extraction opening. 


Now the cut and try methods start as data from a higher num- 
bered line are required, and these data have not been calcu- 
lated. Don't waste time trying to be too precise. For the first 
trial, skip all lines with notation (c). For the second and sub- 
sequent trials, read data for the higher numbered lines from 
the immediately previous trial. The trials are continued until 
the calculated value of the higher numbered lines agree closely 
with the calculated value of the previous trial, or until further 
refinement does not change resultant values. 


For first trial, find a rough value of S, line 218, by dividing line 
214 by line 217, and reducing the result by about 10 per cent. 
The magnitude of this reduction of 10 per cent more or less 
is not too critical. As the calculations progress, it will be ap- 
parent that the closer the estimated value of S is to the actual 
value of S, the fewer the number of trials that will be required 
to obtain a balance. 


For first trial, assume line 219 equals line |}. 


(f) 
(9) 


(h) 
(i) 
(i) 


(k) 


Use 4/4 load design value when making 4/4 load calculations. 


For first trial, find a rough value of S, line 326, by dividing line 
322 by line 325 and reducing the result by about 10 per cent. 
See comments under note (d 


Omit for first trial. 
As mentioned under note (c), read values from previous trial. 


A comparison of these figures with those of the previous trial 
shows that further trials are not required. 


The pressure for this trial is the same as for the previous trial. 
Therefore, a number of subsequent items are the same as in 
the previous trial. 


Revise value of line 219 used at this point to include value of 
line 327 which has just been found. Add lines 327 and 301. 


Line 30! is the same as line 20! as there is no extraction from 
the second opening. 


Since third extraction opening supplies steam to both second 
and third heaters, line 401 equals lines 301 + 218 + 326. 


A negative rise at line 317 indicates no heating in this heater. 


Since the third heater cannot absorb any heat, assume that 
some of fourth heater condensate flashes into steam in the third 
heater and that this steam mixes with the third opening steam 
going to the second heater. This flashed steam replaces some 
steam coming from the third extraction opening. For conven- 
ience, however, use line 420 in line 211 and line 418 in line 
212. This accounts for the heat in the fourth heater condensate 
and its use at this point will result in the proper extraction flow 
to the heater, line 218. 


With no heating in the third heater, the enthalpy of the feed- 
water entering the fourth heater is the same as line Pé. 


Sum of lines 218 and 326, total extraction from third opening 
to second and third heaters respectively. 
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Five of the 36 water spray type dust collectors that have 
been erected at the Buick plant to remove foundry dust. 


Seven centrifugal pumps, driven with 75-hp motors, draw 
water from seftiling tanks and discharge it to collectors. 


Buick Washes Away Waste Problem 


HERBERT CHASE 
Mechanical Engineer 


UICK MOTOR DIVISION, Gen- 

eral Motors Corporation, is mak- 
ing rapid strides in modernizing their 
gray iron foundry, a highly important 
unit of the Division's huge Flint, Mich. 
plant. Alterations and extensions of 
the foundry have proceeded for many 
months without interruption of produc- 
tion. 

Foundry modernization includes a 
huge system for removing dust and 
washing it into sludge tanks at the 
rate of five carloads a day. Water in the 
tanks is cleaned by settling and then 
recirculated. 

Numerous dust collectors have been 
used in the foundry for many years, 
but the number has been constantly 
increased until it has reached a total of 
36 either in use or in process of erection. 
Several of the new collectors are in the 
new cleaning room of the recently built 
foundry now being used temporarily for 
defense production work. 


Spray Type Collector 


All collectors are the multi-wash type 
that remove the dust by passing it 
through water sprays and curtains. Most 
of the collectors have a capacity of 36,- 
000 cfm. They are designed with 6I/, 
wet, impingement stages, a wet cyclone 
in a conical base, and a water separator 
in the top compartment. 


Air drawn from the foundry is forced 
tangentially into the bottom cyclone. 
Here the coarse particles are thrown out 
by centrifugal force. The air then passes 
upward in a swirling motion, which is 
caused by baffles. Stages consist of cur- 
tains, sprays, and wetted surfaces upon 
which the dust is collected. This surface 
is constantly being washed, and the 
dust is finally discharged to the sludge 
outlet at the base of the cone. 

Water is fed to each collector at the 
center of the baffle below the entrain 
ment separator at the rate of 110 gpm. 
Flow is downward over the lower vanes 
and baffles. Sludge feeds into 12 in. 
pipes that empty into one of two set 
tling tanks provided for this purpose 
Each of these tanks has a capacity of 
100,000 gal. These tanks were doubled 
in size to care for the added collectors 
Tanks are poured concrete, 22 ft wide, 
150 ft long, and 13 ft deep. A track 
has been installed above each tank to 
accommodate a crane equipped with a 
clamshell to remove the sludge 
Pumping System 

When the system was increased, an 
entirely new pumping system was in 
stalled in a concrete vault below the 
settling tanks. Water feeds by gravity 
to the pumps from a point about 4 ft 
below high level in the tank. The pumps 
circulate the water into the lines that 
feed the dust collectors. In the pump 
ing system, there are 7 centrifugal 
pumps, which have a capacity of 1200 
gpm. Each unit is directly driven by a 
75 hp motor turning at 900 rpm 
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As in most large foundries, there are 
numerous areas in which dust is pro- 
duced. However, at Buick, suction fans 
draw off the dust supply so rapidly and 
effectively that this foundry is one of 
the cleanest of its size and type to be 
found. The air cleaning system is pos- 
sibly the largest in the foundry industry 
and plays a great part in providing ex- 
cellent working conditions in the build- 
ings served by the system 


One of two settling tanks that receives 
the wash water from the collectors. The 
sludge is removed by means of the crane 
at the rate of five carloads per day. 
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Fig. 1—Metalclad switchgear may fail 
when excessive amounts of dust, salt 
or other chemicals exist in the air. 
For example, protector tubes are not 
designed for full voltage from bus to 
steel barrier (ground). if phenolic 
bus supports become covered with con- 
taminants, electrostatic discharge may 
cause tracking as at X, carbonizing 
and other deterioration of insulating 
value. Eventually, ground potential is 
applied to outside surface of the 
protector tube at the support, greetly 
increasing probability of fault at that 
point. Where the possibilty of such 
trouble in high voltage switchgear ex- 
ists, preventive measures such as sug- 
gested in the text should be considered. 


Opening in 
stee/ barrier. 





wy 


Phenolic bus support. 


Stee/ barrier 
between cubicles ~ 


X- possible points 
of failure 


Protector tube 


Using Metalclad Switchgear 


In Contaminated Areas 


FRANK E. REEVES 
Electrical Engineer 


‘i HERE HAS BEEN a growing 
tendency in the past several years 
to assume that metalclad switchgear 
for use up to 13,800 v is the answer to 
all hazards which might cause acci- 
dental shutdowns. Placing buses and 
other live parts in steel enclosures, with 


segregation of individual cubicles and 
vulnerable components, is frequently 
believed to be almost positive insurance 
against spreading of arcing and burn- 
ing. It is reasoned that breakdown in 
one section will be adequately contain- 
ed and cleared, and therefore the re 
mainder of the equipment will con- 
tinue to operate satisfactorily. 

All of the above is true under ideal 
conditions. The fact that conditions 





| Drawout 
receptacle. 


‘ Insulating 
tube—— 


| Circuit 


" 
3 terminal 
7 bushing — 


Vertical lift 
circuit 
: breaker 





: Lowered 
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| —-7ape 


Fig. 2—This view 
illustrates the 
creepage paths, 
shown by dotted 
arrows, in a rear 
section typical of 
most metaliclad 
switchgear. The 
drawout plug and 
receptacle of the 
circuit breaker 
represent worst 
condition in con- 
taminated atmos- 
pheres because 
they cannot be 
fully insulated. 
Other live parts 
may be protected 
by taping. Creep- 
age paths are long 
and unlikely to 
cause trouble un- 
less contaminants 
attack the cable 


+— Strap copper 
connection with 


protective cover 
insulation 
L——Current 
transformer 


+-Metal frame 


— Tape 
insulation 





insulation or tape. 
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are not always ideal should suggest 
caution in the selection of the proper 
equipment for particular applications 

Although such switchgear is appar- 
ently completely enclosed, it cannot be 
hermetically sealed due to the need for 
dissipating the heat caused by the in 
evitable electrical losses. Much of the 
heat radiates from the exposed exter- 
nal steel surfaces of the enclosures. 
However, when large amounts of pow- 
er are being handled, this radiation is 
inadequate. Some heat must therefore 
be dissipated by air circulating through 
various openings. 

Most types of metalclad switchgear 
depend on air leakage through joints 
(intentionally ungasketed for this rea- 
son) in the steel plates. In the very 
heavy duty types, openings are pro- 
vided for intake of air in the lower 
sections, with vents in the upper sec- 
tions. In any case, cool air enters the 
bottom and leaves through the upper 
cracks or vents. The warmer the buses 
and other components become, the 
faster air circulates, making the cool- 
ing scheme responsive to load change. 

If air which enters the compartments 
is contaminated by salt, chemical 
fumes, or dust, there is a danger that 
the contaminants will deposit at criti- 
cal points and cause trouble. Particles 
have been found to accumulate on or 
near the live buses, terminals, and 
bushings at a greater rate than on other 
parts. This is due to electrostatic action 
or to the usually higher temperatures 
of the live parts. 

Unfortunately, the location at which 
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the deposit can prove most disastrous 
is that at which it most frequently oc- 
curs, namely, on the buses. Several 
failures have occurred from breakdown 
of bus insulation caused by contami- 
nated atmospheres. Where switchgear 
is located near sea water, or in chemi- 
cal plants or other industrial plants 
where the air contains salt or chemical 
fumes or dust, trouble may be expected. 

Solids carried in the air will deposit 
on the phenolic or other forms of in- 
sulating boards which support the 
buses as they pass from one cubicle to 
the next, Fig. 1. After these contami- 
nants deposit on the insulation, mois- 
ture from the air may be absorbed by 
them, particularly if they contain sodi- 
um, potassium, or similar chemicals 
having an affinity for water. A relative- 
ly low resistance path to ground and 
between conductors is created. 

The protector tubes consist of mold- 
ed phenolic or other types of insulation 
which may be molded on or slipped 
over the buses. Usually, and particu- 
larly at the higher voltages, these tubes 
will not withstand the operating volt- 
age to ground or between conductors. 
They are not intended to provide full 
insulation in themselves, since, under 
normal conditions, they are not requir- 
ed to do so. 

Some corona may be present if the 
operating voltage is in the higher 
range up to 13,800 v. In any case, elec- 
trostatic discharges will occur over the 
surfaces of the phenolic insulating 
boards if contaminants have been de- 
posited on them. These discharges 
cause tracking and pitting of the sur- 
faces of the bus supports, Fig. 1. After 


Creepoge paths 


this has taken ry ground potential, 
or the potential of the adjacent phase, 
appears on the outer surfaces of the 
protector tubes and a fault may occur 
on the bus. 

Although failure may be avoided or 
—— by frequent cleaning of the 
insulating boards supporting the buses, 
this usually requires shutting down 
that part of the generating capacity 
feeding the particular section, and pos- 
sibly the corresponding feeders. Un- 
der the circumstances, porcelain bush- 
ings, potheads, and insulators should 
also be cleaned, but they are less sus- 
ceptible to tracking, and therefore 
need not be cleaned as frequently. 

Where the condition of contami- 
nated atmosphere is recognized before 
the switchgear is purchased, metalclad 
switchgear may be used, provided the 
gear is installed in a room which may 
be readily air conditioned. In such 
cases, scrubbing the air also may be 
necessary. Otherwise, non-enclosed 
equipment and buses should probably 
be used, with provision for frequent 
cleaning. 

When switchgear is already in place, 
air conditioning of the room in which 
the switchgear exists is sometimes the 
only practical solution. 

Re-insulating of the buses may be 
possible, but this is usually a difficult 
and probably impractical solution. Re- 
location of buses outside the switchgear 
is possible, but offers many obstacles 

Where the air is contaminated, a 
room in which switchgear is located 
may be placed under slight pressure 
with air drawn from the pure source. 
Leakage then always will be from the 


-Exposed contact 


























a Porcelain 


Built up tape 
insulation 
Creepoge 
- > paths 


Cob/e tap 


Reduced creepoge 
-_ to bus Rater 


por 




















Fig. 3—The drawout potential transformer compartment is 
@ very vulnerable spot in metaliclad switchgear. Insulation 
is usually adequate, but where atmosphere is contaminated 
trouble may be expected here. High voltage contacts can- 
not be fully insulated, resulting in four creepage paths to 
ground. The worst may be on the insulation of the cable 
tap to ground, where contaminants may deposit and cause a 
flashover or may deteriorate the insulation causing failure 
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inside to the outside. This is frequent- 
ly done in hazardous locations where 
the atmosphere is explosive. The air is 
usually drawn from a high stack. 

That manufacturers recognize and 
are working to alleviate the problems 
is evidenced by recent revisions and 
additions to the NEMA Standards for 
Power Switchgear Assemblies, publi- 
cation No. SG5-1950. These are dated 
October 8, 1952, and are identified as 
“Approved Standards, SG4S, pages 31 
to 37, inclusive’. 

Under “Unusual Service Condi- 
tions’, it states that for ambients over 
40 C that the manufacturer's recom 
mendations should be obtained. It also 
states that, ‘wherever possible, steps 
should be taken at the site of the in- 
stallation to nullify the deleterious ef- 
fects of unusual service conditions so 
that standard switchgear assemblies 
can be installed.” Then 17 types of un- 
usual conditions are listed. 

Five expedients are given for miti- 
gating effects of unusual conditions in 
order that standard assemblies may be 
used. These include shielding against 
entrance of steam, moisture, and the 
like, locating equipment remote from 
the sources of contamination, air con- 
ditioning and filtering the air in an 
enclosing room, providing an adequate 
scheduled maintenance program, and 
maintaining an adequate supply of 
spare parts replacements. Special treat- 
ments of components of switchgear 
exposed to unusual conditions are also 
listed. However, no attempt is made 
to specify limits of contamination or 
humidity, and manufacturers should be 
consulted when doubt exists. 


——~Conductor 


~J/asulation 


Copper or 
bross /ug 


j.--Full creepage 
path 


™ Pothead 


Fig. 4—Other examples are illustrated by the three phase 
pothead which may be enclosed in metalclad switchgear. If 
lug connections, right, are not insulated, full voltage to 
ground exists across porcelain. With connection insulated 
with tape, exposed creepage path is reduced but voltage 
gradient is also lower because part of creepage path is 
under the tape. However, the tape may be attacked by con- 
taminants, reducing its resistance and changing gradients 
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This installation features four air compressors that can be operated simultaneously or singly according to air demand. 


Decentralization of Air Supply 


Can Prove a Boon to Industry 


Decentralization of large compressor 


equipment into several small compact 


units seems to be increasing in popu- 
larity. Individual units offer flexibility, 
economy and low cost. 


R. P. ENINGER, Wayne Pump Co. 


W hin individually motorized ma- 


chinery was first introduced, the 
resulting decentralization of power 
transmission was a boon to all industry. 
Power supplies were hand-tailored to 
the needs of each machine, and new 
efficiency and greater economy were the 
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most obvious and logical results. 

Today a similar revolution is taking 
place in the field of air power, with 
suspected similar beneficial results. 
Many plants are discovering a host of 
advantages in decentralizing their air 
supply, and substitution of a flexible, 
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dependable, and eccnomical system of 
smaller auxiliary air compressors lo- 
cated near the machinery they supply. 
One of the outstanding features of 
this auxiliary unit plan is the insurance 
against total breakdown of plant air 
power. Although most large plants have 
a stand-by compressor ready in case of 
emergency, this machine may fail also 
during the time needed for repair of 
primary units. Such an event would 
mean total paralysis of every piece of 
air-operated equipment in the plant. 
Even if both the main compressor 
and the emergency unit are in first-class 
condition, the cost of maintaining a 
normally idle machine, which is bound 
to deteriorate even during its period of 
idleness, is a waste of capital resources. 
Dependability of the auxiliary unit 
plan is further enhanced by the fact 
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that trunk lines are completely elim- 
inated. Friction loss, which materially 
reduces air pressure at the end of a long 
trunk line, vam a negligible factor, 
and each department has the proper 

ressure and volume available, regard- 
loss of its location in the plant. 
Flexibility 

Moisture condensation in trunk lines, 
with resulting rust, scale, and general 
deterioration, also is vastly reduced in 
a system employing only multiple feed- 
er lines. Air leaks are less costly, easier 
to find, simpler to repair, and affect 
only one department instead of the en- 
tire plant. 

Another important factor is complete 
flexibility and adaptability. Long-range 
predictions regarding plant expansion 
are hazardous at best. Under the unit 
plan, air power keeps in step with plant 
growth and takes care of unforeseen 
eventualities as they arise. 

A single large compressor, which 
may have been entirely adequate when 
it was first installed, will become less 
satisfactory as trunk lines are extended 
to take care of added machines, and 
a greater demand is placed upon the 
unit. The auxiliary unit plan, on the 
other hand, can never become out 
grown. 

Fixed installations usually operate at 
pressures under 100 psi, despite the fact 


that many departmental uses require 
pressure up to 200 psi. In such cases, 
compressors of smaller displacement 
will not only provide the higher pres- 
sures but may also be adjusted to the 
precise pressure needed for any given 
operation. 


Economies 


Closely tied in with the flexibility is 
the possibility of major economies. The 
original investment in a new plant will 
almost certainly be lower, no expensive 
stand-by equipment is needed, trunk 
lines are eliminated, repairs can usually 
be done by an employee of the com- 
pany, and no complete breakdown of 
power for the entire plant can ever 
occur. 

It is hardly advisable to use a 200 
hp compressor when only one or two 
departments are working overtime. The 
saving in power over a year's time can 
become a worthwhile item in the plant 
operation budget. 

For plants already equipped with a 
single compressor system, the change 
over can be as slow or as rapid as is 
desired. A few smaller units can first 
be installed in departments farthest re 
moved from the pump source. Others 
can be added where higher pressures 
are needed for particular jobs. The 
whole conversion project may be spread 
over a period of years — or accomplish- 
ed almost overnight. 


These four individual air compressors are tied into a dryer to assure mois- 
ture free air. Additional units can be installed whenever conditions require. 


This plan was adopted by a mid 
western manufacturer of air condition- 
ing equipment at a time the plant faced 
a period of rapid expansion. With no 
convenient location for a large com 
pressed air plant and with no assurance 
of just how much air capacity would 
ultimately be needed, the company de 
cided on the installation of a group of 
smaller units, which could be increased 
as the need arose. 


Individual Operation 


Units could be operated individually 
or in banks. By interconnection it was 
possible to increase or decrease the ca 
pacity of individual feeder lines to meet 
changing requirements, or to compen 
sate temporarily whenever a compressor 
had to be shut down for service. As a 
result, the plant has never been with 
out air power during production hours 

An additional saving was effected 
through the fact that drying equipment 
was needed only on the compressors 
employed for operations requiring 
clean, dry air. No driers were installed 
on units supplying other operations 

Ability of an auxiliary air unit to 
perform the job for which it is in 
tended will depend upon the amount 
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of usable air it makes available at oper 
ating pressures. Most manufacturers of 
air compressors rate their machines only 
on their displacement, not on actual air 
output 

Displacement ratings are only theo 
retical and can never be accepted as 
representing the usable air. Therefore, 
before buying any auxiliary unit, the 
purchaser should first check with the 
manufacturer to learn the 
usable 


amount of 
air, which 
the machine is guaranteed to produce 
Purchases based on horsepower or dis 
placement ratings alone are likely to 
result in unsatisfactory and uneconom 
ical performance in actual plant ust 
New plants about to be equipped, 


not theoretical 


plants unde rgoing expansion of exten 
sive reorganization, and those which 
experience difficulty or dissatisfaction 
with the performance and over-all plant 
efficiency of a large central compressor 
system, should give careful considera 
tion to the auxiliary unit plan 

It is first of all dependable, guaran 
tecing against costly breakdowns of the 
plant's entire air system. It can be hand 
tailored to the changing needs of pro 
duction. And it provides new econo 
mies in initial cost and maintenance. 
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Fig. 1—Conventional wound rotor motor controls introduce 
resistance into only the slip ring, or secondary, circuit. 
Even with a number of steps, the horizontal shift between 
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Torque 


Primary Resistance Control for .. . 


Accelerating Wound Rotor Motors 


.. - Reduces Time and Shock 


Where heavy equipment must be started frequently and rapid- 
ly with minimum shock to the load, a wound rotor motor with a 
starter employing the best features of both primary and sec- 
ondary resistance may be advantageous and save space as 
well. Here are explanations and design of the equipment. 


W. J. HEACOCK 
Electrical Engineer 
Link-Belt Company 


NE OF THE PRINCIPAL ad- 
vantages of the wound rotor in- 
duction motor, particularly in the 
larger sizes, is the possibility of choos- 
ing a speed-torque characteristic with 
a speed regulation anywhere between 
the minimum for induction motors and 
values well over 100 per cent, or even 
infinity. Closely related, of course, are 
the advantages of limited speed control 
and reduction of starting current, or 
kva, when the proper controls are used. 
Often, however, wound rotor motors 
are used principally because the speed- 
torque characteristic can be adjusted 
to provide the torque values necessary 
to accelerate the load smoothly from 
standstill to full _— The peak 


torques which occur during the starting 
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periods of other types of induction 
motors, and which may be detrimental 
or even destructive to the driven equip- 
ment, can to a large extent be avoided. 

The common method of controlling 
torque output of wound rotor motors 
is to start them with resistance in the 
secondary or slip ring circuit, cutting 
it out in several steps as the motor and 
load accelerate. Although peak torque 
may be limited to any desired value, 
the average value must be considerably 
lower, as later explained, and either 
accelerating time is increased or the 
peaks may be excessive and cause un- 
desirable slippage or shock. 


Advantages 


The method using primary resistance 
as described herein produces a char- 
acteristic providing nearly constant 
torque through most of the speed range 
with a minimum of control equipment. 
Consequently, the method will be of 
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Time 


speed-torque curves on each step causes torque peaks and 
uneven acceleration that means the true acceleration curve 
is lower than the ideal curve with constant maximum torque. 


interest and value for those applications 
in which too much time is lost in ac- 
celerating heavy loads, where acceler- 
ating-torque peaks must be limited to 
prevent slippage, or where space is a 
factor in a large battery of motors with 
conventional wound rotor controls. 
As an example, this system was ap- 
plied to the world’s longest single belt 


Y Full load speed 


en 





Rated — - 
torque 


/dea/ — 
curve 











Torque j 


Fig. 2—The ideal speed-torque curve 
providing minimum accelerating time 
for limited torque conditions would be 
a vertical line at permissible torque. 
The torque limit is often determined 
by belt slip or mechanical strength, 
but driving torque should be as near 
to limit as possible up to full speed. 
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conveyor (10,900 ft centers) powered 
by a 200 hp motor. The acceleration 
is Outstandingly smooth and satisfac- 
tory. Another example illustrating sev- 
eral advantages is an application in- 
volving a battery of eight Bird cen- 
trifugal filters. Only three contactors 
were used for each, resulting in a 50 
per cent saving in space. Time for ac- 
celeration was reduced from 3 min to 
2 min with no increased loading on 
the drive, resulting in a third less start- 
ing duty on the drives. 


Conventional Control 


The conventional control for wound 
rotor motors as illustrated at the left 
in Fig. 1 is familiar. This type of con- 
trol has served well for a great many 
years. Basically, it provides an average 
torque for acceleration by cutting vary- 
ing amounts of resistance from the 
secondary circuit of the motor, pro- 
gressively, as the motor accelerates. As 
each section of resistance is switched 
out, the torque must increase (hori- 
zontally on the graph since speed does 
not change appreciably during the in- 
stantaneous switching operation) to 
the next higher curve determined by 
the resistance left in the circuit. The 
amount of change is necessarily limited 
by the peak torque which can be ap- 
plied to the load. 

Acceleration from this type of con- 
trol is by no means uniform, and the 
peak torques contribute shock to the 
machinery and drives. If an upper 
limit is established for protection of 
the drive, then the time required for 
acceleration becomes unnecessarily long 
because motor torque falls off as the 
speed increases on each point. This 
leaves a lower torque margin for ac- 
celeration. Time required for accelera- 
tion cannot be calculated on a basis of 
the average torque of this curve but 
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/ 


Maximum 
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ee cs, 


torque curve 
resistance) / 


must be estimated using increments. 

Fig. 1 also shows how time is lost 
during acceleration due to the conven- 
tional type of control. The wavy line 
OB indicates the uneven acceleration 
and rate under non-uniform conditions 
as compared with the shorter time of 
OA under a uniform torque equal to 
the maximum allowable. Therefore, 
OA would be the ideal curve. 


Ideal Speed-Torque Curve 


To obtain the ideal acceleration 
curve, a speed-torque characteristic as 
illustrated in Fig. 2 would be required. 
While this curve cannot be exactly 
duplicated, it is closely approached by 
the primary resistance system which 
has been used successfully for the past 
few years. Fig. 5 shows how close the 
approach has been. 

The method consists of a combina 
tion of primary and secondary resist 
ance and only three contactors. (If 
an additional low torque point is re 
quired one additional contactor is 
used.) The principles involve 1, taken 
separately, are not new, but the com 
bination appears to be a new approach 
to the problem. 


Design of Control Circuit 


The first step, illustrated by Fig. 3, 
in design of the controlled circuit con 
sists of adding just enough resistance 
to the secondary circuit to give maxi 
mum torque at standstill with full volt 
age applied to the stator 

As commonly used in calculating 
wound rotor motor secondary resistance, 
100 per cent ohms is the value required, 
per leg, to give rated full load torque 
at standstill with full terminal voltage 
Usually about 17 to 20 per cent ohms, 
including internal secondary resistance, 
will give maximum torque at standstill 
This is readily determined from the 


Normal curve 


_— 
_— 








L 


name plate data on the motor. The in- 
ternal resistance of the rotor, in per 
cent, may be taken as equal to the slip 
in per cent, or where full load speed 
is given, 


per cent slip 
synchronous speed - full load speed 
synchronous speed 


per cent internal resistance 


The external secondary resistance, 
to give rated full load torque at stand- 
still, is easily determined since the rated 
horsepower output must be all dissi- 
pated as I*R loss in the resistor at zero 
speed. The resistance per leg would 
then be calculated as 


hp x 746 
ohms 
3 I" 


his is less than the 100 per cent 
value to produce rated torque by the 
amount of internal resistance (or per 
cent slip). Therefore, the total (100 
per cent) resistance in ohms ts: 
~ 
x 100 
100 per cent slip 
As an « xample, assume a 60 hp mo 
tor with 1800 rpm synchronous sp ed 
and 1746 rpm full load speed and with 
a full load secondary current of 120 
amp 
Per cent internal resistance equals 
per cent slip or: 
1800 174 
100 3% 
1800 
External resistance per leg for rated 
torque is: 
hp 746 60 = 746 
1.04 ohms 
3x1 3 1202 
approximately, assuming secondary 
current remains 120 amp at full fre 


quency This is 100 - 3 or 97 per cent 


Maximum forque 
Jf curve 


With primary \ 
ig resistance 
odded 





\ 
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Fig. 3—Primary resistance alone cannot produce a suitable 
speed-torque curve because stator and rotor fluxes are out 
of phase. Primary resistance would reduce motor voltage 
which has effect of contracting normal curve horizontally. 


Fig. 4—With enough secondary resistance in the circuit to 
provide the maximum torque curve on full voltage, primary 
resistance reduces the low-speed torque values so that the 
actual curve is nearly vertical to about 75 per cent speed. 
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Fig. 5—By switching suitable amounts of both primary and secondary resistance 
at the proper time, a speed-torque curve approaching the ideal, Fig. 3, is ob- 
tained. The control uses only three contactors and two sections of resistance. 











Fig. 6—Normally, motor reactance X 
may be taken equal to resistance R for 
maximum torque condition. Z, is result- 
ant including primary resistance, R,. 
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Fig. 7—Complete control contains the 
relays as required for timing, above, 
and protection needed against high 
torque as when load fails to start. 
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of the total resistance for rated torque 
at standstill. Therefore 100 per cent 
ohms is: 

1.04 

7 


100 1.07 ohms 


External secondary resistance for 
maximum torque is: 


(0.17 — 0.03) x 1.07 0.15 ohm 


The maximum torque of most wound 
rotor motors is generally quite high and 
usually too high for the drive. In the 
conventional method of control, the 
torque is reduced by adding more re- 
sistance in the secondary circuit. It takes 
about 67 per cent ohms to develop 150 
per cent of rated torque at standstill. 


Limiting Torque 


In the system being described, torque 
is reduced to the desired value, not by 
increasing the secondary resistance but 
by introducing some resistance in the 
primary circuit. This produces a speed- 
torque curve such as is illustrated by 
Fig. 4. 

Since the motor torque is propor- 
tional to the square of the impressed 
voltage, it does not require a great 
amount of resistance in the primary 
circuit to reduce the torque to the de- 
sired value. The voltage at the motor 
terminals is reduced by the voltage drop 
in the primary resistance due to the flow 
of current in the primary circuit. 

As the motor increases in speed, pri- 
mary current decreases resulting in low- 
er voltage drop across the primary 
resistance. This in turn increases the 
voltage at the motor stator terminals. 
The torque of the motor would also 
decrease if the terminal voltage re 
mained constant, but since the voltage 
is increasing, the expected torque loss 
is compensated and torque remains at 
a constant or slightly increasing value. 
This, then, gives essentially constant 


torque up to something over 70 per 
cent of the motor speed. As torque 
drops off at higher speeds, the primary 
and secondary resistors are switched as 
necessary and the remaining points are 
about the same as with the conventional 
control. 


Primary Resistance Value 


The value of the primary resistance 
may be found from the formula whose 
derivation is given in the box at the 
end of this article. However, the fol- 
lowing method is _ simple and the 
accompanying explanations are inter- 
esting. 

It is necessary to know the maximum 
torque of the motor and the line volt- 
age, together with the current the mo- 
tor would draw at standstill with full 
voltage on the terminals and with sec- 
ondary resistance to give maximum 
torque at standstill. 

The first step is to determine what 
voltage must be applied to the motor 
terminals to give the required torque. 
Since torque is proportional to the 
square of the voltage, then 


a= (© 


where E is line voltage and E, is the re- 
quired voltage. 

For example, assume line voltage is 
440 v, required torque is 150 per cent 
and maximum torque is 300 per cent: 


required torque ) ° 


maximum torque 


150 i” 
—& (40: x | 310 v 
300 


This result is primarily of academic 
interest and can be avoided in deter- 
mining the current the motor will draw 
at the reduced voltage because current 
is proportional to the voltage (under 
given conditions at starting) and the 
square of either is proportional to 
torque. If I is the current the motor 
would draw at full voltage as outlined 
above, then the current, I,, at the re- 
duced voltage would be 


& (— torque ) 2 
xtc . 


h _ 
E 


maximum torque 


In the example, assume I for con- 
ditions given is 300 amp, then 
310 
440 


hi = 


150, '/* 
x 300 ( ) < 300 211 amp 
300 


Next, determine the reactance, X, 
of the motor. At the point of maxt- 
mum torque, the reactance approx!- 
mately equals motor resistance, or X= 
R. Note that R in this case is the equiva- 
lent value for the motor (including 
secondary resistance) as seen at the 
primary terminals. 

Referring to Fig. 6, the impedance 
relation is 


z= e+ R= 2K 
z 1.41 X 
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Therefore, in the example, 


& 440 
z 0.85 ohm 
‘ x1 1.73 « 300 
0.85 
-_— 0.6 ohm 
1.41 


_ The impedance, Z,, necessary in the 
circuit to give 211 amp is 


E 440 
Z = 1.2 ohm 
1.73 xh 1.73 « 2 


The final step is to determine the 
external primary resistance, R,. 
Zz = xP + (R + Ri) * 
In the example 


R+ RR, (Z* 
(1.22 


x2) 12 
0 6*) is2 


Ri 1.04 — 06 


1.04 ohm 
0.44 ohms 


A short formula for this particular 
case, wherein X is equal to R, is: 


1 
R: z [- sin? #) 1/2 cos 4 | 
P 


1 
=2 [< 0.5) 1” a7 | 


where P is the desired fraction of full 
voltage maximum starting torque. 

As a check, substituting for Z the 
value previously found, 0.85 ohm, and 
for P, one-half (of 300 per cent) 
torque: 

Pes, A. 
Ri = 0.85 [\- 0.5) 17 — a7 | 0.44 ohm 
42 


The thermal ratings of the resistors 
used must be selected on a basis of the 
current the resistor will carry and the 
length of time the resistor is in the 
circuit. 


Control Circuit 


Fig. 5 shows the complete power 
circuit and resulting speed-torque char- 
acteristics. Note that only three con- 
tactors are required but four points 
are obtained. This is accomplished by 
using number two contactor twice. A 
conventional control with seven or 
eight contactors would give an average 
torque available for acceleration that is 
somewhat less, therefore requiring more 
time for acceleration. 

Fig. 7 is an elementary diagram for 
the control using primary resistance for 
starting. 

There are some unfavorable aspects 
to this type of control. Just as it 
stands, it cannot be used for speed reg- 
ulation in the ordinary sense. If a 
wound rotor motor is used because of 
a limited power source this method 
would not be as suitable as other start- 
ing schemes which produce a lower kva 
demand. However, there is some cush- 
ioning effect on the power supply as 
compared to across-the-line starting. 
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DERIVATION OF FORMULA FOR FINDING PRIMARY 





RESISTANCE 


FOR REDUCED TORQUE STARTING OF WOUND ROTOR MOTORS 


The methods used in the preceding article to 
find the value of the primary resistance that 
will produce the optimum speed-torque curve 
for accelerating wound rotor motors involved 
short cuts to save calculations. The following 
derivation gives the formula which may be 
used where assumptions made in the article 
cre not true 

Introducing resistance into the supply circuit 
of an induction motor primarily has the effect 
of reducing the voltage across the motor 
terminals. On the other hand, introducing 
resistance into the secondary circuit not only 
limits current by increasing the impedance of 
the motor but it also provides a variety of 
speed-torque characteristics by changing the 
phase relationship between the rotor and stator 
fluxes 

In the description of the operation of the 
starting control and in the following deriva- 
tion of the formula by A. Antonio, it should 
be noted that primary resistance does not 
change the motor characteristics (except to 
have the effect of contracting the curve hori- 
tontally as terminal voltage decreases). The 
speed-torque characteristic having the maxi- 
mum starting torque (for any given voltage) 
is determined for the motor by inserting the 
proper amount of secondary resistance. The 
relation between internal reactance and re- 
sistance is therefore fixed at zero speed for 
which the calculations are made 

The voltage rising across the primary re- 
sistance as speed increases causes the con- 
tracted maximum-torque characteristic to ex- 
pand horizontally towords its full voltage 
value. This allows the actual speed-torque 
curve on the first control step (with both pri- 
mary and secondary resistance in) to be almost 
vertical. 


In the proper derivation of the formula to 
find primary resistance needed, it can be shown 
that, since torque is proportional to the square 
of the voltage, it is also inversely proportional 
to the square of the total impedance of each 
phase (see above sketch). 

However, several steps may be avoided and 
the same conclusion becomes apparent if it is 
noted that torque is also proportional to the 
square of the motor current (for a given re- 
lation between internal, or equivalent, react- 
ance and resistance, which includes all resist- 
ance in the secondary circuit as well) and that, 
by Ohm's Low, current is inversely proportional 
to total impedance 


Therefore 


motor impedance (each leg) 


impedance with resistance in the pri- 
mary circuit, and 


reduced or desired torque 





maximum torque at rated voltage 


The impedance diagram, above, of one leg 
of the wye connected load shows the relation 
between the reactance X, resistance R, and 
impedance Z of the motor for maximum torque 
conditions, and added primary resistance Ri 
and total resultant impedance Z:. From this 
diagram 


Z xe 4 (R R,)* 


Substituting Z/P'” for Z: and 
‘ Z Cos @ 
x Z Sin # 


Z (1 — Cos) 27 


and solving for the desired value, Ri, by 
using the quadratic formula 


1 
Ri ZCos 6 + Z( 
pp 


Sing)? 


The first term on the right-hand side of the 
equation is the equivalent resistance of the 
motor circuit (as seen at the motor terminals) 
Therefore, since the whole right side is equal 
to the external resistance of the circuit, the 
second term must be the total resistive com- 
ponent (the entire bose of the impedance 
triangle above) and must be positive. Re- 
writing the equation with the positive sign, 


! 
Rg, Zz [5 Sin”#) 1” Cos ‘] 
P 


Since Cos @ is the power factor and since 


Sin? } Cos*# 


the equation may be rewritten in terms of 


power factor as 


! 
R Zz [: + Cos# Phas Cos | 
P 


This is the desired value of R), the resistance 
in ohms to be added in each leg of the pri- 
mary circuit to reduce the maximum starting 
torque to the required value. The quantities 
necessary for solving are easily available 


z impedance of the motor with the re- 
aquired amount of secondary resistance 
for maximum starting torque 


line voltage divided by line current 
under normal, full voltage, maximum 
torque conditions at starting 


power factor of the motor under nor- 
mal, full voltage, maximum torque 
conditions at starting, and 


ratio of desired or reduced torque 
to maximum starting torque 
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Fig. 1—To prevent air leakage into the pump, when under 
@ vacuum, a seal cage is fitted into the stuffing box. 


Centrifugal Pumps... 





























Fig. 3—Stuffing boxes are sometimes fitted with throat 
bushings, which are removable and form the box bottom. 


Stuffing Boxes, Packing, and Pressure Reducing Devices 


Fig. 2—Water seal cage is generally 
split axially for ease of assembly. 








-— 





























Fig. 4— Sealing liquid is introduced 
into space through internal passages. 
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Here are the basic details of stuffing boxes, packing, and pressure 


reducing devices that are applied in designing a centrifugal pump. 


Variations of these items are clearly brought out to give the engi- 


neer a well rounded understanding of their importance in the pump. 


IGOR J. KARASSIK and ROY CARTER 
Worthington Corporation 


O NE of the most important elements 
in any centrifugal pump is the 
stuffing box. And, a very slight defect 
in its arrangement or condition can af- 
fect operation to a very serious degree. 

All stuffing boxes, regardless of 
service, have one main function, that 
of packing the shaft against leakage 
where it passes out through the pump 
casing. However, there are several 
variations of this function and of the 
manner in which it is performed. Thus, 
the function of the stuffing box is to 
prevent leakage of air into the pump 
when the pressure at the interior end 
of the stuffing box is below atmos- 
pheric pressure. When this pressure 
is above atmospheric pressure, the 
function is to prevent leakage of the 
liquid out of the pump. 

Some stuffing boxes are fitted with 


a throat bushing, which is a removable 
piece forming the bottom of the stuff- 
ing box. This bushing is always solid 
rather than split, even though the cas- 
ing in which it is fitted may be axially 
split. It is generally held from rota- 
tion by a locked tongue-and-groove 
joint in the lower half of the casing, 
Fig. 3. 

Use of stuffing box throat bushing 
is based mainly on manufacturing prob- 
lems rather than on any particular ad- 
vantage in — ey are gen- 
erally applied to pumps of small size, 
when the diameter of an integrally 


This article will be included in a book 
on centrifugal pumps now being prepared 
by the authors; bence, all rights to republi- 
cation are reserved by them. 
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Fig. 5—General service arrangement when the pumped liquid is employed for 


sealing internal path. 


formed stuffing box throat would limit 
the size of the boring bar used to ma- 
chine the casing to an impractically 
small diameter. They are also em- 
ployed on pumps when the bottom of 
the stuffing box is subject to severe 
wear because of abrasive pumping con- 
ditions. The bushing then can be re- 
plac ed when necessary, to restore orig- 
inal clearances. 


Seal Cages 


In order to provide against air leak- 
age into the pump, when operating on 
a suction lift or under a vacuum, a 
water seal cage or lantern ring is fitted 
into the stuffing box, as in Fig. 1. For 
ease of assembly, seal cages are gen- 
erally split axially, as shown in Fig. 2 
Water or sealing fluid under pressure 
is piped to the chamber formed by this 
seal cage and makes an effective seal 
beyond which air cannot pass into the 
pump. This seal chamber also pro- 
vides a reservoir of water or fluid for 
cooling and lubricating the packing 
rings. A seal may also be used to pre 


sy liquid supply 


Note external passage is sealed off with a pipe plug. 


vent the outflow of the pumped liquid 
into the atmosphere when this liquid 
is inflammable or chemically active and 
dangerous. 

Certain installations involve variable 
suction conditions, where the pump 
operates part of the time with a head 
on the suction and part of the time 
with a suction lift. When the pressure 
inside the — is above atmospheric, 
the function of the water seal cage is 
inoperative (except for lubrication) 
when the pump is in operation. How- 
ever, it is still provided so that when 
priming the pump at starting all the 
air can be excluded. 

When the pump is handling clean 
cool water, stuffing box seals are usually 
connected to the pump discharge or, 
in the case of multistage pumps, to an 
intermediate stage. An independent 
water sealing supply should be pro- 
vided under the following conditions 

1. When suction lift exceeds 15 ft. 

2. When the discharge pressure is 

less than about 10 psig or 23 ft 


he ad 















































Fig. 6—When independent seal is used 
the internal passage must be plugged. 


3. When pump is handling hot 
water over 250 F, where adequate 
cooling is not otherwise provided. 
(except in boiler feed service.) 

4. When the water is muddy, sandy, 
or gritty. 

5. On all hotwell pumps 

6. In general, when the liquid han- 
dled is other than water, such as 
acid, juice, molasses, or sticky 
liquids, and no special provision 
is made in the design of the stuff- 
ing box for the liquid handled. 

In some pumps, the connections to 

the seal cage are arranged so that the 
sealing liquid can be introduced into 
the packing space through either an 
internal drilled passage from the pump 
casing or from an external source, using 
cither clear water or some other sealing 
fluid. Such a construction is illustrated 
in Fig. 4, while Fig. 5 and 6 illustrate 
the use of the seal cage connection. In 
Fig. 5, which is the general service ar- 
rangement where the pumped liquid is 
used for sealing, the external connec 


tion is plugged. When an external 


Sees Ore. supply 
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Fig. 7—Liquid seal cages should be close to the pump in- 
terior, left, when an abrasive liquid is handled, so clear 
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liquid will keep the packing free of abrasive. 
cages are located at extreme end when pumping clear liquid. 


"sea coge 
Liquid seal 
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Fig. 8—Cored passages in this pump casing casting, which 
surround the stuffing box, are utilized for heat removal. 


source of sealing water is required, it 
is connected to the external pipe tap 
and a socket head pipe plug inserted 
at the internal pipe tap, as in Fig. 6. 

Seal cages should be close to the 
pump interior when an abrasive — 
is handled, so that the clear sealing 
liquid will flow into the pump and keep 
the packing free from abrasives, When 
the minimum of dilution is desired, the 
seal cage should be located away from 
the pump interior. The recommended 
locations of the seal cage are illustrated 
in Fig. 7. 

For intermittent service and other 
duties when water or other clear liq- 
uids cannot be used or are not al 
able, a grease seal may be effective. 
Weighted grease sealers are available 
and are frequently used with chemical 
pumps to avoid dilution. This type 
of seal is also frequently used on low 
head drainage pr operating with 
a suction lift and often with a discharge 
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ing box. 


pressure below atmospheric because of 
a syphon system. Grease seals are also 
very frequently used on pumps handling 
sewage. 


Water Cooled Stuffing Boxes 


Problem of maintaining the packing 
in a stuffing box is made more difh- 
cult with high temperatures or high 
pressures. Pumps handling hot liquids 
or having stuffing boxes subject to 
high pressures are generally provided 
with water jackets to which cooling 
water is supplied. This cooling water 
removes heat from the liquid leaking 
through the stuffing box as well as 
heat generated by friction in the stuff- 
ing box, thus improving the conditions 
under which the packing has to oper- 
ate. (In some special cases, oil or gaso- 
line may be used in the cooling jackets 
instead of water.) 

Two different methods are available 
for the construction of water cooled 


n! 


Stutting box 
packing 


/ 
Shatt sleeve 
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Fig. 10—This pressure reducing device is suitable for limited pressures. The 
short serrated stuffing box bushing permits leakage, which is bled to low side. 
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Fig. 9—Separate cooling chamber is combined with stuff- 
The unit is assembled and inserted into casing. 


stuffing boxes. The first, illustrated 
in Fig 8, consists of providing cored 
passages in the casing casting. These 
pesseaes, which surround the stuffing 

x, are arranged with in and out con- 
nections. The second uses a separate 
cooling chamber combined with the 
stuffing box proper, the whole assem- 
bly being inserted into and bolted to 
the pump casing, as in Fig. 9. The 
choice between the two is made princi- 
pally on the basis of individual manu- 
facturing preferences. 

Of course, the limiting pressure and 
temperature conditions against which 
it may be possible to pack a stuffing 
box vary with the type of pump in 
question. Actually, it may not be 
economical to equip a pump normally 
intended for me ta service con- 
ditions with an expensive type of 
stufing box for the infrequent ap- 
plication when such a construction 
would be needed. Therefore, when- 
ever the limitations imposed by the 
manufacturer on the stuffing box con- 
ditions for a given pump are exceeded, 
the only solution resides in the applica- 
tion of pressure reducing ahead of the 
stuffing box proper. Since the design 
of such devices has now reached a high 
degree of proficiency, the only draw- 
back to their application is the neces- 
sity of bleeding a part of the effective 
capacity of the pump back to a lower 
pressure level and the resultant re- 
duction in installation efficiency. 


Pressure Reducing Devices 


Essentially, these devices consist of 
a bushing or meshing labyrinth located 
between the pump interior and the 
stuffing box proper and ending in a 
relief chamber. The latter is connected 
to some point in the installation where 
a suitably low pressure is established 
and the leakage past the pressure de- 
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vice is returned to this point. When the 
liquid pumped must be salvaged, as 
for instance in the case of treated feed- 
water, it is returned into the pumping 
cycle. If, on the other hand, the liquid 
can be wasted, the relief chamber may 
be connected to a drain. 

There exists a great number of dif- 
ferent designs of these pressure re- 
ducing devices. Fig. 10 illustrates one 
such device suitable for limited pres- 
sures. In this particular case, a short 
serrated stuffing box bushing is insert- 
ed at the bottom of the stuffing box and 
is followed by a water seal cage, which 
fulfills the function of the relief 
chamber. The leakage past the serrated 
bushing is bled off through a connec- 
tion to a low pressure point. 

When relatively high pressures on 
stuffing boxes are encountered, laby- 
rinths of the intermeshing type may be 
located ahead of the stuffing box. They 
may likewise be located on the dis- 
charge side, where they follow the bal- 
ancing device and precede the stuffing 
box. It should be noted that the piping 
from the leakoff chamber following 
such pressure reducing devices should 
be amply sized so that, as wear takes 
place and leakage increases, there will 
not be an appreciable increase of fric- 
tion in the leakoff piping and a subse- 
quent increase of the pressure at the 


stuffing box. 
Stuffing Box Packing 


There are numerous types and ma- 
terials of stuffing box packing, each es- 
pecially adapted to some particular 
class of service. Some of the principal 
types are graphited asbestos packing 
and metallic packing rings. 

Graphited asbestos packing is com- 
paratively soft and is suitable for cold 
water and hot water applications in the 
lower temperature range. This packing 
is generally supplied in continuous 
coils of square cross-section and in 
various sizes. To be ready for use, it is 
cut off from the coil in lengths to make 
individual rings. The ends are cut at 
a slight angle with a slight clearance to 
provide for expansion so as to prevent 
buckling. This packing is good for gen- 
eral service under normal pressures 
and is the most commonly used. For 
pressures beyond 200 psi, this pack- 
ing is not suitable, except at very mod- 
erate rubbing speeds. 

Metallic packing rings ate compos- 
ed of a flexible metallic coil with graph- 
ite lubricant and squared to the proper 
size. This packing is self-lubricating 
for its starting-up period, as the foil is 
impregnated with oil and graphite un- 
der compression, permitting the oil to 
flow to the surface of the moving shaft 
or sleeve. The foils are made of various 
kinds of materials such as_ babbitt, 


Fig. 11—Stuffing box glands can be either solid or split. Those above are 
made in halves so they can be removed from shaft without dismantling pump. 


aluminum, or copper. Babbitt foil ts 
used for low and medium temperatures 
in water and oils (up to 450 F) and 
medium to high pressures. Copper ts 
used for medium to high temperatures 
and pressures in water and low sulfur 
content oils. Aluminum is mainly used 
in oil service, also for medium to high 
pressures and temperatures. 

Standard practice is to obtain this 
packing in ring rather than coil form, 
die-molded to exact size. For best re- 
sults, the shafts or hardened sleeves, 
which are preferred, should be in per 
fect alignment and concentric with the 
axis of rotation, operate without vi- 
bration, and be highly polished. Choice 
of shaft or shaft sleeves material is ex 
tremely important to the life and main- 
tenance of metallic packing. Some 
packing sets are often made in combi- 
nations of alternating hard and soft 
rings, which give very good results. 

Many other types of packing are 
commonly furnished to meet custom- 
ers’ special specifications, such as hemp, 
cord, braided type, duck fabric, chev 
ron type, and others too numerous to 
mention. 


Stuffing Box Glands 


Stuffing box glands may assume sev 
eral forms, but basically they can be 
classified into two groups: solid glands 
and split glands. 

Split glands are made in halves so 
that they may be removed from the 
shaft without dismantling the pump to 
provide more working space when the 
stuffing boxes are being repacked, Fig 
11. They are desirable on pumps that 
have to be repacked frequently, espe- 
cially if the space between the box and 
and the bearing is too restricted. The 
halves of split glands are generally 
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held together by bolts, although other 
designs are available. Split glands are 
generally a refinement of construction, 
not a necessity, and are rarely used in 
the smaller sizes of pumps. They are 
quite commonly furnished for large 
size single-stage, some multistage, and 
refinery pumps. 

Another refinement, often used, con- 
sists of swing bolts in connection with 
stufing box glands. This permits 
swinging the bolts to the side, out of 
the way, when it becomes necessary to 
repack the stuffing box 

In a great many applications, the 
stuffing box leakage, if permitted to 
issue unimpeded into the atmosphere, 
could give rise to serious inconven- 
iences, if not actually danger to the 
operating personnel. This is frequent- 
ly the case with centrifugal pumps 
handling liquids such as hydrocarbons 
at temperatures above their flash point 
or vaporizing temperatures. As _ this 
leakage cannot, in some cases, be cool- 
ed sufficiently by the application of wa 
ter cooled stuffing a smothering 
glands are used. In such a gland pro- 
vision is made to introduce a liquid, 
cither water or another hydrocarbon at 
low temperature, that mixes intimately 
with the leakage. This lowers the tem 
perature or, in the case of volatile 
liquids, absorbs the leakage. 

Stuffing box glands are generally 
made of bronze, although cast iron or 
steel may be used for all iron fitted 
pumps. Where used for refinery service 
when the fluid pumped may give off in 
flammable vapors, which may ignite 
from sparks generated between the 
gland and the shaft or sleeve if both 
are made of ferrous metal, iron, or 
steel, the glands are generally bushed 
with a non-sparking material 
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Fig. 1—Cross section of an adjustable speed fluid drive that employs a sliding scoop tube to vary the driven speed. 


Adjustable Speed Fluid Drives-1 


Part | presents basic principles of adjustable 
speed fluid drives. Part 2, to be published next 


month, will discuss specific plant applications. 


R. C. HABICHT, Engineer 
American Blower Corporation 


DJUSTABLE SPEED FLUID 
DRIVES consist of four basic 
elements—an impeller, a runner, one 
or more casings, and some means of 
changing the oil ee during opera- 
tion to obtain an adjustable output 


speed. 


There is no mechanical connection 
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between the impeller or primary rotor 
and the runner or secondary rotor. 
Power is transmitted from the impeller 
to the runner entirely by a vortex of oil. 
The impeller acts as a centrifugal pump 
and imparts energy to and accelerates 
the oil radially outward. The runner 
acts as a reaction turbine and absorbs 
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the kinetic energy in the oil as it passes 
from the outer periphery toward the 
axis of rotation. This circulation of 
oil between the impeller and runner 
is known as the working circuit. The 
casings are attached to the impeller 
and serve to confine most of the oil 
to the working circuit, to provide a 
chamber in which a scoop tube can act 
to remove oil from the working cir- 
cuit, and to add mechanical strength 
to the rotating assembly. 

Basic laws, which govern any cen- 
trifugal machine, also govern a fluid 
drive. For a given size at a given slip 
the horsepower transmitting capacity 
varies as the cube of the input speed. 
At a given speed and slip the capacity 
varies as the fifth power of the diam- 
eter. Torque is always transmitted at 
a 1 to 1 ratio. There are many differ- 
ent mechanical designs depending on 
the particular application. One type 
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Fig. 2—Induced draft fan, driven with a 600 hp induction motor through a 
27-in. fluid drive, delivers a maximum of 181,000 cfm at 310 F and 12 in. sp. 


drive is designed in a series of sizes 
for operation at 3600 rpm and has 
been built to transmit as much as 12,000 
hp at this speed. Another type is built 
in a series of eight sizes for from 100 
to 2500 hp at normal motor speeds of 
1800 rpm and lower. The construction 
and operation of both types, however, 
are similar. 

Fig. 1 shows the cross section of a 
fluid drive that employs a sliding scoop 
tube as the means of changing the oil 
filling for adjustable speed operation. 
The entire rotating assembly is enclosed 
in a welded steel housing, which ts 
split on the horizontal shaft centerline 
for easy access to the rotating parts 
The bottom portion of this housing is 
heavily cross braced to carry the weight 
of the rotating parts. It also acts as an 


oil reservoir or sump from which the 
lubricating and operating oil is sup- 
plied to the unit. 

A centrifugal pump, gear driven 
from the impeller shaft, picks up oil 
from this tank and sends it through 
an external oil cooler. On the entering 
side of the cooler, a portion of the oil 
is bled off through an oil filter and r« 
turned to the tank. From the cooler 
the oil is returned to the piping inside 
the tank and is divided into two cir 
cuits that flood the impeller and runner 
villow blocks. The two bronze backed 
Pabbitt radial precision bearings in 
each pillow block, as well as the pump 
driving and driven gears in the im 
peller pillow block, are lubricated by 
this oil. 

From the pillow blocks, oil passes 


Fig. 3—Scoop tube acts as a sliding weir to maintain the chamber oil level. 
When tip is in outward position speed is reduced as less oil is in chamber. 
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through radial holes in the shaft and 
into the center of the hollow shafts 
The Kingsbury thrust bearing, located 
in the back of the impeller, is lubricated 
as the oil is forced through the shafts 
and into the working circuit between 
the impeller and runner. 

Oil is held in an annular ring in the 
working circuit by centrifugal force 
A series of openings between the work 
ing circuit and the scoop tube chamber 
allow a free flow of oil between these 
two chambers. Therefore the centrif 
ugal oil level in the working circuit 
can be adjusted by varying the oil level 
in the scoop tube chamber. Although 
the scoop tube is projected to a vertical 
plane, Fig. 3, it actually works, by a 
horizontal push-pull action. 


Scoop Tube Action 


The scoop tube acts as a sliding weir 
to set the oil level in the scoop tube 
chamber and therefore in the working 
circuit. When the tip of the scoop 
tube is extended toward the outer cas- 
ing, the oil filling in the circuit is re- 
duced and the output speed decreased 
As the scoop tube is withdrawn toward 
the center of the unit, the circuit is 
allowed to fill with oil and the output 
speed is increased. Except during pe 
riods when the speed is being changed, 
the scoop tube handles a constant vol 
ume of oil and returns that oil to the 
reservoir 

In general, variable speed fluid drive 
applications can be classified as either 
variable or constant torque. Constant 
torque loads, where the — 
varies directly with the speed, are 
found with such machines as recipro 
cating pumps, conveyors and ball mills 
When loads of this nature are less 
than 100 hp, a fluid drive different in 
construction than the one described 
above 1s usually used 


Numerous Applications 


Fluid drive is ideally suited for ad 
justable speed operation of variable 
torque machines such as centrifugal 
pumps, blowers, compressors, and fans 
On a mechanical draft fan, for example, 
Fig. 2, the fan horsepower varies as 
the cube for the speed. Therefore at 
reduced ratings, variable speed is a 
more efficient method of volume con 
trol than any type of mechanical orifice 
such as dampers or vanes. Fluid drive 
offers additional advantages in that the 
controlling mechanism is completely 
divorced from the effects of high tem- 
peratures and abrasive materials, which 
may be present in the air or gas stream. 
Also wear on the bearings and rotors 
of the driven machine is reduced to the 
minimum since it always operates at 
the minimum speed consistent with the 
volume requirements 
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Techniques for . . 


Measuring Boiler 


Tube Temperatures 


F. D. DODGE, Application Engineer, 
Minneapolis-Honeywell Regulator Co. 


Several methods for installing thermocouple wires are 
shown at right. These include peening into drilled holes, 
fastening with bracket and wedge, and welding to clamp. 


AFE OPERATION of modern 

steam generators depends in a 
large degree on accurate measurement 
of tube temperatures. The high tem- 
eratures and pressures at which these 
oilers operate have minimized many 
conventional safety factors,- leaving 
tube temperature readings the most 
readily available guide to reducing op- 
erational hazards. 


Temperature Measurement 
Many plants utilize |g a in- 
stalled thermocouples and high speed 
scanning systems so an operator can im- 
mediately locate an excessively hot tube. 
As added protection, the scanning sys- 
tem can be arranged to actuate both 
audible and visible alarms when any 
one temperature exceeds its set point. 
The operator, thus alerted, studies the 
strip chart record, easily spots the hot 
tube, and begins corrective action. 
Thus, proper steam distribution is 
maintained, and costly shutdowns as a 
result of tube failures are prevented. 
Since some tubes in a boiler normally 
operate at higher temperatures than 
others, Minneapolis- Honeywell has de- 
signed high speed scanning systems that 
provide as many as 270 temperature 
readings at the rate of one per second. 
Temperature points are arranged in 
banks of 18, and each bank can have 
any set point within the range of the 
scanner system. The value of the tem- 
perature and its identifying number are 
clearly printed for immediate reference. 


Installing Thermocouples 


However, the value of the finest tem- 

rature measuring equipment can be 
nullified by improper thermocouple in- 
stallation. This contingency can be 
avoided by utilizing one of the follow- 
ing recommended installation tech- 
niques. Each method assures a positive 
contact between the temperature-sensi- 
tive element and the boiler tube. 
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1. Spot temperature measurement— 
The thermocouple measuring junction 
is welded to the boiler tube. Installation 
is inexpensive and easy. 

2. Average temperature measure- 
ment—The thermocouple measuring 
junction is broken and one wire of the 
couple is welded to the boiler tube; the 
other wire of the couple is welded to 
the opposite side of the tube. The 
measuring instrument when connected 
to this couple indicates the average of 
the two temperatures at the welds. 

3. Thermocouple peened into drill- 
ed holes—Holes are Matted either verti- 
cally or at a 45 deg angle, 1/, in. apart, 
and to an approximate depth of 11/, 
times the diameter of the thermocouple 
wire. Then the wires are inserted and 
peened into place. Some plants give the 
wire and insulation additional protec- 
tion by fastening the wires to the tube 
with a Chromel strap and covering the 
assembly with alundum cement con- 
taining five per cent loose asbestos. 
This method requires no welding, but 
peening may be difficult in cramped 
quarters. The union is likely to be less 
secure than welding, and the wall thick- 
ness of the tube is reduced at the recess. 

4. Wires held in a small steel tube 
welded to the boiler tube—A small 
diameter steel tube is welded to the 
boiler tube. The thermocouple measur- 
ing junction is placed within the steel 
tube and flattened with a hammer, thus 
holding the thermocouple securely in 
place. The thermocouple junction is 
easy to install, but the steel tube is 
difficult to attach. 

5. Bracket and wedge—A_ small 
bracket is welded to the boiler tube. 
The thermocouple wires then are in- 
serted and fastened securely by driving 
the wedge into place. The advantages 
and disadvantages are the same as when 
using the steel tube. 

6. Thermocouple wires welded to 
clamp—Wires are welded to a pipe 
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clamp, which can be attached to the 
boiler tube at any desired point. The 
clamp should be of stainless or moly- 
stabilized chrome steel to prevent cor- 
rosion and oxidation. Mounted by this 
method, thermocouples are easy to in- 
stall and replace. 

7. Nut and bolt—A nut having a 
small hole drilled through its side is 
welded to the boiler tube. The thermo- 
couple wires are inserted into the hole 
and a bolt is screwed into place forcing 
the wires firmly against the tube. 
Again, the problem is in welding the 
nut to the tube. 

8. Protected thermocouple for super- 
heater tube temperature measurement— 
This thermocouple is designed for ex- 
tremely long life. Its stainless steel con- 
struction makes it particularly durable. 
The method of fastening to tubes is 
similar to the bracket and wedge meth- 
od. Although long life is assured, the 
protected thermocouple is more ex- 
pensive than the unprotected ones. 


Thermocouple Materials 


Thermocouples made of 14 or 20 
B&S gage wire have been found ade- 
quate for superheater tube installa- 
tions. The 14 gage is usually used be- 
cause its larger size favors greater ser- 
vice life. Chromel-alumel* wires, 
proven to be the most durable, are used 
exclusively. However, installing the 
wires in a reducing atmosphere short- 
ens service life. 

In atmospheres up to 800 F, asbestos 
insulation is adequate, while above that 
temperature, porcelain insulators are 
sufficient to protect the thermocouple 
wires from contamination. However, if 
the wires are not protected, contamina- 
tion progresses and the wires absorb and 
combine with materials in the flue gas, 
particularly sulfur, and the tempera- 
ture-emf relationship is altered. 


*Trade-Mark registered, Hoskins Corp 
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W. T. Elliott, 
Power Plant Supt., 
Says... 





"We've 
Got Facts to Prove 


Rubilene’s Superiority’ 


A lot of people depend on Mr. W. T. Elliott. For it’s his job as Power 


Plant Supt. to see that the City of Denton, Texas has unfailing light and 
power 24 hours a day. To help live up to that responsibility, 

Mr. Elliott pampers his hard working Nordberg Duafuel” engines 
makes sure they’re lubricated with the finest oil available. He says, 
“We've been using Sinclair RUBILENE” since 1948 with very satisfactory 
results. Cylinder liner wear is only 3 of 0.001 inch per 1,000 hours 
running. Piston ring life is 16,000 hours of operation and we get 

6,100 H.P. hours per gallon of oil... Facts like those have definitely 
sold me on RUBILENE.” 


Why not let the facts prove to you, too, RUBILENE is a superior 
lubricating oil. Phone your local Sinclair Representative or write to 
Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR DIESEL LUBRICANTS 


save wear and replacements 
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This battery of 350 HP Powermaster boilers handles the steam 


Ftwvsomacl 
Cconnanrer 


requirements at the Bayshore, L. I., plant of the Fairchild Engine 
and Airplane Corporation. A.S.M.E. tests at the plant surpassed 


Powermaster’s 83% efficiency guarantee. 


ornte 
GUARANTERS 


83% minimum efficiency with No. 6 Oil 
guaranteed only by BZws»mages. 


The ‘pay-off"’ on a boiler is its operating efficiency! 


Take a look at this typical efficiency curve of 
Powermaster ...then compare A.S.M.E. tests 
with those of any other boiler! At less than full 
load (which is normal in field operation) notice that 
Powermaster efficiency actually increases. 


There’s a reason for such efficiency. The 
Powermaster is the development of 68 years’ 
experience in boiler manufacture. Continuing 
research and progressive engineering have con- 


sistently been reflected in Powermaster design: 


e FIRST to provide the Voriflow air-atomizing burner. 

e FIRST to provide full modulating cam control. 

¢ FIRST to provide immediate change-over from oil 
to gas firing. 

e FIRST to provide a complete packaged unit. 


Point-by-point, Powermaster welcomes com- 
parison. Before deciding on a new boiler for your 
plant, be sure to get the facts on the new 
Powermaster with Voriflow combustion. Just 
drop us a line and we'll be glad to send you 
complete information. 


_ Fousmmaver. 


PACKAGED AUTOMATIC BOILERS 
In sizes to 500 HP; pressures to 250 psi. 


ORR & SEMBOWER, INC, ¢ Established 1885 « 950 MORGANTOWN ROAD, READING, PENNA. 
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Selection and Application of Cables. . . 


... for Use in Duets 


WIDE VARIETY of cables is 

used in ducts for power trans- 
mission and distribution, communica- 
tion, signalling, control and other pur- 
poses. Great diversity of constructions 
results but, regardless of purpose and 
construction, all must withstand ex- 
posures in ducts below ground. 

Some of the most common exposures 
are: 

1. Moisture. 

2. Continuous submersion. 

3. Corrosion of lead sheath in the 
presence of acids, alkalies, fumes, gases, 
and other corrosive agents. 

4. Rotting of braids and 
fibrous coverings. 

5. Hot spots due to proximity of 
steam lines, flame, and other sources 
of heat. 

6. Electrolysis. 

7. Cable movement in 
manholes. 

8. Impact, vibration and other me- 
chanical damage. 

Duct cables are chosen first as to type 
of insulation, which depends on size 
of load, length of line, voltage, maxi- 
mum operating temperature and eco- 
nomics. Over the insulation, the sheath 
and/or protective covering is applied 

Fortunately, cables and cable ma- 
terials of economical design are avail- 
able for protection against practically 
all the above exposures. Insulations 
commonly used are listed in Table 1 

Except for certain rubber insulated, 
moisture resistant compounds and 
thermoplastic compounds, cables in 
underground ducts require lead sheath 
unless ducts are permanently dry. Types 


other 


ducts and 


Abstracted by courtesy of Anaconda 
Wire and Cable Co. from general 
Catalog No. C-79. Because of its wide 
general interest, this material was se- 
lected from the catalog, which gives 
detailed information on all common 
cables including types not made by 
the company. This is the third of a 
series of articles on various types. 
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of lead sheath and their uses are given 
in Table 2. 

If the ducts are fairly dry or ground 
waters are not harmful, the lead sheath 
is sufficient. Probably 95 per cent of all 
high, medium and low voltage leaded 
cables in ducts are plain lead sheathed, 
though use of protected lead sheath is 
increasing. If harmful waters are pres- 
ent or electrolysis and corrosion must 
be combated, protective coverings are 
applied over the lead depending upon 
conditions or exposures, such as given 
at left, which may be encountered. See 
manufacturers’ literature and other 
articles in this series for more detailed 
descriptions of coverings. 


Large Single Conductor Cables 


In most cases, even in dry ducts, 
single conductor, concentric lay, annu- 
lar and segmental stranded, lead cov 
ered cables of approximately 250,000 
cir mils and larger should be operated 
with open circuit sheath (and armor 
when used) especially when installed 
with one cable per duct. This arrange 


ment allows the sheath to be grounded 
at one point only in order that sheath 
and armor currents may be reduced and 
nominal current carrying capacity re- 
tained. Sheath voltage to ground 
should not exceed 12 v a-c. This limit 
should prevent electrolysis as well as 
a dangerous rise of sheath voltage dur- 
ing short circuit. If cables are long and 
normal sheath voltage might rise above 
12 v, sheath insulators may be used. 
Where sheath cannot be operated 
on open circuit, a suitable ground- 
ing and bonding method may be em- 
ployed to reduce sheath and armor 
currents. In such cases, current carry- 
ing of the cable capacity should be re- 
duced slightly to allow for heating by 
induced sheath currents. For more in- 
formation on this subject, consult the 
manufacturers’ data available 


Protective Coverings 


Nonleaded cables have various pro 
tective coverings and armors, depend- 
ing on the exposure, which should have 
moisture resistance in addition to other 
characteristics. For example, insulated 
cables for networks in ducts may be 
covered with lead, 


plain neoprene 





TABLE 1 — CABLE INSULATIONS USED IN DUCTS 


Insulation 
Paper 
Varnished cambric 
Rubber 
Thermoplastic 


Applications 


Power transmission and distribution, a-c networks, low voltage d-c networks 
Power distribution, networks, control, signal control and power 

Power distribution, networks, control, signal control and power 

Power distribution and control, high frequency power, communication 





TABLE 2 — TYPES OF LEAD SHEATH 


Type Specifications 


Use 


Plain lead ASTM 829 
Copper-lead ASTM 829 


2% tin-lead alloy 


Special alloys*® 


*Such as Anaconda F-3 arsenical lead alloy 


General use 

General use. Better for fatigue, corrosion, bending, vibration 
Aerial, shipboard and other cables only when specified 
Greater resistance to fatigue, corrosion, abrasion, vibration 
and internal pressure 

General use when alloy lead is specified. Highest resistance 
to radial creep, longitudinal bending, vibration, internal 
pressure and age-hardening. Best for all paper insulated 
cables, especially those with heavy dally load cycles, and 
for aerial cables, risers and cables on slopes 
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jacket or tape and braid. Under more 
severe ground conditions, neoprene 
nonmetallic covering, which is resist- 
ant to almost every duct exposure, may 
be used. This has good protection 
against impact and abrasion if such 
may be found in ducts. Mechanical 
damage, however, is not a common ex- 
posure in ducts. 

Cables for combined duct, conduit 
and aerial installations are frequently 
used as in traffic control, railroad sig- 
nalling, power distribution and other 
applications. In such cases, of course, 


the cable must withstand exposures met 
in all three types of installation. These 
would include, besides those already 
mentioned, condensation in conduits, 
uneven voltage stress distribution in 
the cable (unless it is shielded,) 
weathering and sunlight. Nonmetallic 
armored cables for such use include 
rubber and plastic insulated power 
cable, and thermoplastic jacketed and 
neoprene jacketed types. Of course, 
lead sheathed cables with or without 
rotective coverings and armor as may 
* required are also used. 


... for Buried Circuits 


C HIEF PURPOSE of buried cables 

is to provide a reliable installa- 
ation when cables in ducts are unjus- 
tified for reasons of economy, nature 
of the ground or other reasons. For 
extensions from aerial lines, from duct 
systems, or as complete systems or 
parts of industrial distribution, they 
are economical and suitable for a great 
many applications. 


Types of Buried Cables 


Of the more common types, listed 
herein, each usually has one or more 
applications for which it is best suited 
for reasons of economy, the kind of 
exposures to be met and the voltage 
and load to be carried. Some construc- 
tions may be used for a variety of ap- 
plications, Full descriptions are given 
in manufacturers’ literature. 


Parkway Cable 


Parkway cable (for direct burial) is 
the name applied to a leaded type with 
an outer protective covering of jute 
plus metallic armor and more jute. The 
cable conductors may be insulated with 
paper, varnished cambric or rubber 
The armor may be two flat steel tapes 
(galvanized or plain) or inte rlocked 
steel or bronze tape. This construction 
provides very good mechanical protec 
tion for direct burial. Generally, it is 
used for voltages up to 15 kv, but in 
and 46 kv. For 
higher voltages, other types of instal- 
lation, either aerial or in ducts, may be 
justified, 

Parkway cable may be used for pro- 
tection against some chemicals, such 
as gasoline, oils and greases (as en- 
countered in the ground) but not for 
chemicals such as acids and alkalies, 
which might start corrosion of the 
metal tapes or lead sheath. The asphal- 
tic type saturant will protect the tapes 
to a high degree but strong corrosive 
agents may shorten life of coverings 
and cable. The cable is protected by the 
lead sheath in moist or wet ground, On 


some cases to 35 ky 
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the whole, principal purpose of park- 
way covering 1s protection against me- 
chanical damage. 

Neoprene Jacketed Type 

This cable for buried service is wide- 
ly used where parkway covering is un- 
necessary or unsuitable—as when great 
mechanical protection is not required, 
when soil conditions might result in 
corrosion of the metal, or when a 
lighter weight cable is desired. The 
cable core is nonleaded and the type of 
insulation is limited to rubber com- 
pounds, 

In a well known type of neoprene 
jacketed cable, conductors are insu- 
lated with a suitable rubber compound, 
interstices filled with heat conducting 
rubber fillers and the core covered with 
a neoprene jacket. 

This type has most of the advantages 
sought for buried cables including high 
resistance to moisture, chemicals, sun 
light, organic decay, abrasion and me 
chanical damage (neoprene jacket is 
oreferable against chemicals and sun 
ight). Corrosion and electrolysis arc 
eliminated. Flexibility, light weight 
and ease of handling facilitate installa- 
tion and reduce cost. No outer covering 
is required. It can be used for buried, 
duct or aerial service, or for a combi 
nation of these. 

For these reasons, buried power and 
control cables often are the neoprene 
jacketed type, suitable for those ap- 
plications where high reliability is de 
sired. Applications include signal and 
control systems, underground primary 
and distribution systems, and combined 
underground and aerial distribution. 
By adding over the neoprene jacket a 
saturated sisal braid, with coatings of 
asphaltic compound under and over 
the sisal, additional protection is ob- 
tained for special purposes. 


Thermoplastic Jacketed 


A thermoplastic jacket having wide 
use in this category is PVC (polyvinyl 


chloride). Construction is similar to 
neoprene jacketed cable. Insulation is 
usually a thermoplastic. 

Outstanding features of this jacket 
are its high resistance to moisture, sun- 
light, acids, alkalies and most oils, and 
its high abrasion resistance. It also pos- 
sesses the other characteristics listed for 
rubber jacketed cable. No outer cover- 
ing is required for cables having a 
thermoplastic jacket. 


Neoprene Hose Type Jacket 

This covering is used to protect both 
nonleaded and lead covered cables. It 
consists of two or more layers of neo- 
prene and cloth reinforced neoprene 
tape applied directly over the cable 
core or sheath and vulcanized. Thick- 
ness of the jacket depends on mechan- 
ical requirements and severity of the 
deteriorating agents which may be 
found. Each tape is approximately 
1/32 in. thick. 

Since the material of the tapes is 
principally neoprene, the jacket has 
much the same characteristics as the 
neoprene jacketed type—such as high 
resistance to moisture, acids, alkalies, 
sunlight, organic decay, and abrasion. 
It is not considered as good against 
mechanical damages as an extruded 
neoprene or PVC jacket. Therefore it 
is installed preferably where such ac- 
tion is not too severe or where addi- 
tional external protection may be need- 
ed for full mechanical protection. The 
lead sheath is protected from attack by 
corrosion and electrolysis, and lead 
covered cables may be installed where 
otherwise impossible. As with an ex- 
truded neoprene jacket, corrosion and 
electrolysis are eliminated. Best appli- 
cations for hose type jackets are where 
no hygroscopic material is immediate- 
ly underneath the cable. 


Fibrous Coverings 


Besides hose type jackets for lead 
covered cables, other nonmetallic cov- 
erings are used for lead sheath protec 
tion. Principal and most suitable is one 
or two jute servings. This covering 1s 
less effective than the parkway type 
and therefore should be used where 
protection against mechanical damage 
is required to a lesser degree. Protec- 
tion against corrosion and electrolysis 
is less than with a hose type or extruded 
jacket. Jute braid is preferable to jute 
serving for aerial service. 

Sisal braid is also excellent as a fi- 
brous covering for lead covered, buried 
cables, subject to the same limitations 
as jute serving. However, it can be 
used for buried, duct and aerial ser- 
vice, or a combination of these. Jute 
and sisal are used only to a limited ex- 
tent today, in favor of neoprene or 
hose type jackets. 
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@ Yarway Seatless Blow-Off Valve showing balanced sliding 
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plunger in closed position. For pressures to 400 psi. Avail- 
able singly or in tandem, angle or straightway 


BEHIND IT...AN ENGINEERING REASON 


More than 16,000 boiler plants use 
Yarway Blow-Off Valves. Why ? 


Because behind each valve is an 
engineering reason. 


Take the Yarway Seatless Blow- 
Off Valve for low and medium pres- 
sure boilers. Jt has no seat to score, 
wear, clog or leak. The unique 
balanced sliding plunger eliminates 
a common source of blow-down valve 
trouble. Many boiler shut-downs are 
saved... power interruptions avoided 


YARWAY | 


May 1953 


and ... production speeded. 


Specify Yarway Blow-Off Valves 
on your boilers—including pack- 
age units. You'll be rewarded by 
dependable, trouble-free blow 


down service. 

Write for Yarway Blow-Off Valve 
Bulletin B-425 (pressures to 400 psi) 
or Bulletin B-433 (pressures to 
2500 psi). 


YARNALL-WARING COMPANY 
109 Mermaid Avenue « Philadelphia 18, Pa 


: blow-off valves 
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of what’s happening in U.S. industrial plants 


Tarboro Cuts Costs 
With Heavy Fuel Oil 


Substantial savings have been reported by Tarboro, N.C., 
municipal power plant, as a result of using No. 5 fuel oil 
in three diesel-generator units, instead of the more expensive 
light diesel fuel. 

In 1949, when Tarboro added a new wing to its power 
plant, three 1760 hp, 16 x 20 in., four-cycle, supercharged 
Worthington diesels, each developing rated horsepower at 
360 rpm, were installed. These units now carry 80% of 
the total load. The high cost of diesel fuel led officials and 
engineering consultants to select engines capable of burning 
cheaper, heavier oil, and to design a fuel system for efficient 
mora “md of the heavy fuel. Fuel now in use has an API 
gravity of 15.5; viscosity $.U. 250 at 100 F; sulphur 1.59; 
and ash .04., 

Because heavy fuels are not sufficiently volatile to enable 
their use for engine starting and warming up, a dual fuel 
system has been necessary. Providing light oil for starting 
ae this system also insures reliable operation regard- 
ess of auxiliary equipment failure or the unavailability of 
any given type of fuel oil. The system is highly flexible, 





The Cover--General Electric Co. 


The cover this month is a photograph of the 
General Electric turbine-generator at the Municipal 
Power Plant, Wyandotte, Mich. This is a straight 
condensing machine operating at 825 F and rated 
at 11,500 kw. It exhausts at I!/, in. Hg absolute. 

Inserted is a photograph of a high pressure, 
iclosed feedwater heater used in the Wyandotte 
station. It was manufactured by Ross Heater & Mfg. 
Co., and has a capacity of 350 gpm, with water 
entering at 250 F on the deaerator and leaving 
at 300 - 350 F, according to load on the turbine- 
generator. 











permitting use of either of the two fuels, or any combination 
of the two. Actually, there are two complete fuel oil systems 
which merge at the engine selection valves. By setting these 
valves, the engines can be run off either system. 

Use of heavy fuel oil has admittedly presented problems 
over and above those encountered with normal f ot Higher 
solids content imposes additional filtration problems, and 
also places a heavy load on the injector pumps. Cylinder 
liner wear is also somewhat increased. 

Many of these problems have been solved by centrifuging, 
and by using both edge type and cotton type filters on the 
fuel oil. Chromium plated piston rings, now almost stand- 
ard in automotive practice, are used in the top two grooves 
of each piston in one engine. They show excellent promise 
of maintaining compression and reducing oil consumption 
for long periods, and their use may be extended to the other 
two engines. 

In the last fiscal year, the new units generated approxi- 
mately 84 per cent of their total production on heavy oil-— 
the rest on light oil. Fuel cost per kw hr was 5.1 mils on 
heavy oil, compared with 8.5 mils for the same engines 
on light oil. Thus, the use of No. 5 fuel resulted in a saving 
of 3.4 mils per kw hr. The current price differential between 
the two fuels is 4.1¢ per gal. 


Paper Manufacturer Uses Saw 
To Solve Floor Maintenance Problem 


Consolidated Water Power & Paper Co., is confronted 
with frequent floor patching and maintenance, due to heavy 
wheel traffic in its six Wisconsin plants. The company re- 
ports important savings have been affected by sawing worn 
and damaged areas in concrete floors, before breaking. 

Perimeter of a damaged area is sawed 1/, of the slab depth 
to provide a perfect plane of weakness for faster, neater air- 
hammer breakout. Breakout fracturing is confined within 
the sawed area, leaving the surrounding area free of hidden 


(Continued on page 90) 
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5% OF ALL PACKING NEEDS 
RE MET WITH R/M's 


» 














a” ¢ , 4 oe 


Lower inventories! Simplify ordering! Reduce downtime! 


Don’t labor any longer under the impression that 
you must carry 10, 20, 50 different types of pack- 
ing. The whole idea is obsolete as of now! Unless 
you have a very rare packing application, just 3 or 
4 of R/M’s new “Big 7” Packing Types will prob- 
ably meet every one of your requirements. Nothing 
less than an engineering feat—from raw materials 
through continuous manufacturing processes—has 
made this simplified approach to the packing prob- 


lem possible. To accomplish it, R/M has drawn to 
the fullest extent on its 50 years of know-how and 
experience. It has utilized the research, testing and 
production facilities of all its seven great plants. 
You can count on these “Big 7” R/M Packing 
Types for superior performance every time. See 
your distributor for details. Let him show you 
how R/M Packings will lower your inventories, 
simplify your ordering, reduce your downtime 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 


Conn 
S.C 
Wis.: 


FACTORIES: Bridgeport 

No. Charleston 
Neenah, 

ind.; 


Manheim, Pa 
NJ 
Crawfordsville 


Passaic 
Peterborough, 


Ontario, Canada 








industrial Rubber Products « Abrasive and Diamond Wheels 
Radiator Hose « Sintered Metal Products « 


Asbestos Textiles « 
Fan Belts « 


RAYBESTOS-MANHATTAN 
Rubber Covered Equipment « 


INC., Manufacturers of Packings « Teflon Products « 


Brake Linings © Brake Blocks «© Clutch Facings « Bowling Balls 
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fractures. The smooth, straight shoulders of the patch 


climinate the necessity of feathering, and a perfectly smooth 
surface remains after replacing. Since the patch is cut to 
exact size, there is often a saving in replacement material. 

According to the manufacturer, Clipper Manufacturing 
Co., the saw also can be used to reduce costs of trenches 
for utility lines, air lines, sewer lines, and conduit. Only 
a minimum area need be sawed, and the smooth, spall-free 
replacement patch is said to require no future maintenance 


Engineer Predicts Demineralization 
for High Pressure Boiler Feedwater 


Experience and research in efficient boiler operation at 
high pressures has indicated the importance of maintaining 
low levels of silica content in boiler salines. In a paper pre 
sented before the American Power Conference in Chicago, 
M. E. Gilwood, Director of Research, The Permutit Com 
pany, stated, “Higher silica levels result in solution of silica 
in the steam and subsequent deposition of silica on the tur- 
bine blades in the low pressure stages of the turbine.” 

In the near future, the author predicted that maximum 
permissible silica content will be less than 1 ppm for pres- 
sures of 1800 to 2400 psi, and higher. “Since the make-up 
water is concentrated many times in the boiler, it has become 


common practice to specify that the treated make-up water 
should contain no more than 0.1 ppm of silica.” 

Mixed bed and two-step demineralization by ion exchange 
are two processes that can be used to reduce dissolved silica 
and solids to meet the exacting specifications of high pres- 
sure boiler feedwater. According to Gilwood, dissolved 
silica can be reduced to levels approaching 0.01 ppm. 


Instrument for Measuring Smoke 
Density Aids Air Pollution Studies 


Greater interest in the prevention of air pollution has 
increased the need to observe the density of smoke issuing 
from stacks. A new instrument, known as the smokescope, 
has been developed by Mine Safety Appliances Co. to elimi- 
nate the causes of error inherent in the methods presently 
used for measuring smoke density. This instrument was 
described in a paper presented on April 28, at the Spring 
Meeting of the American Society of Mechanical Engineers 
in Columbus, Ohio. 

Estimation of smoke density is usually made by visual com- 
parison with shaded standards of a Ringleman chart. The 
trouble with this method, according to the paper, ts that the 
observer must take variations in the lighting and background 
against which the smoke is viewed into account, as well as the 
illumination of the chart. 

In the smokescope, a reference film disc is viewed against 
the background me sh to the stack in order to eliminate 
the effect of differences in lighting. In this manner the 


(Continued on page 92) 
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Nicholson Weight - Operated Traps 


PNEVER NEED PRIME 


Nicholson weight-operated traps, 
under no condition, leak live steam. 
This prevents the costly loss of steam 
occurring when bucket traps lose 
their prime as a result of drying 
up in super- 

heat or flash- 


MODEL C 


3 TYPES—press. to 200, 500 and 
1500 Ibs.; for every large-ca- 
pacity, heavy-duty use. 


CATALOG 751 


ing at sudden pressure drops. Under 
these conditions Nicholson weight- 
operated traps still hold tight be- 
cause they do not depend on buoy- 
ancy of float to raise 


MODEL WO 





W. L(NICHOLSON)§&(O. 





TRAPS - VALVES - FLOATS 
135 OREGON ST., WILKES-BARRE, PA. 


valve. For steam purifiers, super- 
heated lines, headers, separators, 
heaters, dry kilns, pipe coils, tur- 
bine throttle valve drips, stop and 
check valves, etc. 

Also for air and 

gasoline. 


MODEL JR 


Representatives in 58 Key Cities 
to Help You Solve Specifica- 
tion and Maintenance Prob- 
lems in Traps, Floats, Control 
Valves 





SJ 
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\ HLAMOND Cleaning System 


for Highest 4 y 
Steam Temperature Yl LY 
5 


Kearny Goes 
to LLOO°F 
Steam 
Temperature 


plu s reheat 


For this most important unit, a DIAMOND CLEANING Kearny Generating Station 
SYSTEM has been selected to assure optimum efficiency and seeewees apepelapee nepenigeae 
continuity of operation. High superheat and reheat temperatures oe a 
must have positive and uniform cleaning to assure safe metal tem- 

peratures. Diamond equipment and experience meet this require- 


ment in every respect: economy, reliability, and serviceability. 


ene DIAMOND POWER SPECIALTY CORPORATION 
1909-19537 LANCASTER, O10 


Diamond Specialty Limited . Windsor, Ontario 
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pi 


AMESTEAM 


GENERATOR 


FULLY PIPED AND 
WIRED — needs only 
to be connected to 


EYE-LEVEL CONTROLS and full auto- 
matic operation save time and labor. 


service outlets. 


. ‘ 
COMPLETE UNIT with r 


feed water pump, 


s 
EVERYTHING EASY REQUIRES NO 
TO GET AT! Look SPECIAL 


at the space under- FOUNDATION! 
neath the shell! Just set unit on 


fan, condensate tank, 
refractories, insula- 
tion. Needs no 
expensive stack or 


boil Roce, 
brickwork! oiler room floor 


HERE’S EASY 
CLEANING! 


Rear flue cover and one- 
piece rear baffle are easily 
opened on dovit-type 
hinges to expose furnace 
and all tubes — and there 
are ample clean-out doors 
in front end. 


if YOU WANT LOWER STEAM COSTS look into 
these compact units of 80% guaranteed effi- 
ciency. Write now for Bulletin 1050. 20 sizes, 

10 to 600 h.p., 15 to 200*, to burn oil 

or gas. WRITE TODAY! 


AMES iron works ux. 


BOX G-53 OSWEGO, N. Y. 
Builders of Better Boilers since 1848 
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smoke and the reference film receive light from the same 
source, thus density estimations are not affected by back- 
ground variations or by brightness of the day. 

To further improve the accuracy with which estimations 
can be made, a lens is used to project a virtual image of the 
reference standard to a focal distance equivalent to that of 
the stack. This makes it unnecessary to refocus the eye while 
making a comparison. 

In the smokescope, the stack is viewed through three align- 
ed apertures in a closed, tubelike section. The apertures 
limit the field of vision to the area of the stack, thus pre- 
venting entrance of stray light. The aperture nearest the eye 
is the unsilvered center spot of a mirror. On the remainder 
of this mirror is reflected, by means of a mirror and lens, an 
image of the film showing the shades for various densities 
of smoke. The eye therefore observes the smoke surrounded 
by the reference film for comparison, without needing to 
change focus. 


Diesel Provides Intermittent 
Power for Transferring Grain 


Recent refinements in the design of diesels are reported to 
make this type of engine as easy to start as an automobile 
engine. With this added advantage, diesels can now be 


(Continued on page 95) 








Atlantic Flexible Metal 
Hose Offers 


due to VIBRATION, 
MISALIGNMENT, 
EXPANSION, 
CONTRACTION. 


—and is better for conveying 
steam, gases, molten 
chemicals, oils, refrigerants, 
tars, asphalt, alkalies, gaso- 
line, light or semi-solids. 
Seamless or Interlocking 
construction in steel, stain- 
less steel, bronze, '/g"— 
$6" 1.0. with appropriate 
fittings. 
Write for Bulletin 500. 
See our Catalogs in 
Sweet's Files for 
Product Designers 
and Mechanical Industries. 


Inc. 


124 W. 64th St., New York 23, N. Y. 
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f\b4 FORGE 


Edward 
CHECK VALVES 


for freedom from 
vibration, clatler 


and piping shock 


For all te ivi ail check ’ 
dled ag wes Pte ‘mses tae @ Gane Ged FIG. 4638,5538 
valves in both principal check valve types: 


PISTON TYPE CHECK VALVES ter extra advantage in tines 
where it is important thet the disk closes tightly upon the seet. Careful 
design of internal parts gives full few area, lew head less, avoids 
excessive shock. Exclusive disk guide lip and spring leading fer quick 
positive seating. Available with stellite contect faces on seat and disk 
on special order. 


BALL CHECK VALVES re idect where heavy viscous fulds 
ere encountered. Bodies are of specially heet treated forged steel. The 
stainless steel ball of specie! EValley high chromium stainless steel is 
guided by twe steel ribs. A spring acids in seating the bell on the care- 
fully lapped sect. 


AVAILABLE IN WIDE RANGE OF SIZES AND STYLES 

v¥ 600, 1500 and 2500 Ib sp pressure classes 

Vv Horizontal or vertical types 

Vv Screwed, flanged or socket welding ends 

Vv Union, bolted or welded bonnet be 

Vv Ball or piston type disk We 
v in Ye", %", ”", %", 1", %’, 1%" and 2” sizes 


GET ALL THESE PLUS FEATURES: 


¥ Extra streng end long spring of §=6y Fit any piping arrangement, 
stainless steel fer sure clesing vertical er herizental 
action 


Vv Corrosion proef steiniess stee! 
¥ Rated fer 600 tb sp at 850F, seats and disks or balls FIG. 2672,3572 


1500 ib sp at 85OF and 2500 ib va it ate conte 
Vv Easy disassembly if needed 


V Streamlined bedy contours fer 
free flew, low pressure drop 























Edward Valves, inc. 


Subsidiary of ROCKWELL MANUFACTURING COMPANY 
40 W. 144th St. e East Chicago, Indiana 
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How this Demineralizer 





delivered a BON l} 


GRAVER EQUIPMENT IN THIS PLANT 
Two-bed demineralizer to treat 300 gpm of boiler feed 
make-up. Total capacity of softening plant per regeneration: 
640,000 gallons. using Gravex ion exchange material. 
J. E. Sirrine Co., Consulting Engineers, selected Graver 


demineralizing equipment. 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
216 WEST 14th STREET, NEW YORK 11, N..Y., Dept. IP-D 


In Canada: The Bird-Archer Co., Ltd., Cobourg, Ontario 
In Mexico: Proveedores Tecnicos, S.A.; Puebla 259, Mexico 7, D. F. 
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RESIDUAL RESIDUAL 
ELECTROLYTES SILICA 


If you wanted to reduce the total electrolytes 
in your raw water to 5 ppm, and the demineral- 
izing plant you installed actually reduced 

the electrolytes to less than 2 ppm, you'd have 


good reason to consider it a good investment. 


And if, in addition, you expected the plant 

to reduce silica to 0.3 ppm, and found that 

the silica was actually being reduced to 

less than 0.05 ppm, you'd have still more reason 
to consider that your demineralizer was 
delivering quite a bonus. 


That’s exactly what happened at the Riegel 
North Carolina Corporation’s plant at Acme, 
N. C., without increasing the planned regenerant 
dosage. No wonder both the Company and its 


consultants consider the results very satisfactory. 


To be sure of a completely satisfactory water 
conditioning plant for your own needs, get 

the benefit of Graver’s 40 years of specialized 
experience. _ 


ew 468 
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profitably used in many intermittent applications 

An interesting example is found in the application of 
diesel power for transferring grain from boats to railroad 
cars at the Southern States € ooperative, Baltimore, Md. For 
economy, a General Motors diesel has been installed in a 


Diesel and suction pump, located in one of Southern States 
Cooperative's dock buildings, require little space. 


Fuller Airveyor system, which consists of a Roots-type ex- 
hauster or suction pump and nec SSary 6 in piping from the 
docks to the cars. Sufficient vacuum is created by the ex 
hauster to unload as much as 600 bu per hr of grain. 

As boats arrive, the transferring operation is promptly 
started by push button. When the process is completed, the 
diesel can be stopped without fear of difficult or time-con 
suming re-starting when the next boat comes in 


(Continued on page 96) 





UTILITY TO GET LARGE CONDENSER 


World's largest steam condenser is shown under construc- 
tion at Worthington Corporation's Harrison, N. J. Works. 
This 125,000 sq ft unit will serve a 180,000 kw turbine-gen- 
erator at Consolidated Edison's New York East River Station. 
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or DECENTRALIZED 


units 


€rcornerm 
CYCLONIC COMBUSTION 
PRODUCES MORE STEAM... 
IN LESS SPACE... 
AT LOWER CosT! 














® In multiple installations or as a single unit, a 
Cyclotherm steam generator is your assurance of quick, 
dependable steam—-plus greater all-round economy 


® You get more power Cyclotherm Cyclonic Com 
bustion flame control required just 3 sq. ft. of heat 
ing space per Boiler Horsepower. This means your 
Cyclotherm delivers 6¢€ more steam generating 
power per sq. ft. than ordinary steam generators of 


comparable size 


® Cyclotherm steam generators can be conveniently 
located in any building where steam is required. With 
only 3 sq. ft. per Boiler Horse power your Cyclotherm 
saves up to ', the space of conventional steam get 

erators. Installation is easier because each Cyclotherm 
arrives complete » connect fuel, electricity, water 
and a simple flue and it's 1 ly to generate steam 
Controls are fully automati 


® A guaranteed minimum efficiency of 80 saves ' 
fuel—ezas, oil or combinatior ind lowers maintenance 
costs. Cyclotherm gives you full power from a cold 
start in 15 to 20 minutes. In multiple installation 
an automatic battery control panel distributes the load 


for maximum operating economy 


@ ¢ yclotherm steam generators are designed for 
500 h p., 15 to 200 psi operating pressures. Appr« 
ASME, National Board Standard, and Underw 


Laboratories, Inc 


"Reg. trade name Find out how Cyclo- 
therm Cyclonic Com- 
bustion will fill your 
sfeam requirements 
Write for a free illus- 
trated folder. Dept. 38 








a PROFIT by the z) 


EXPERIENCE of 
America’s FINEST PLANTS 


They REPEAT-ORDER 
HOFFMAN Heavy-Duty 


VACUUM CLEANING EQUIPMENT 
for Wider Range Dust Removal! 


One installation sells another, as plant after plant finds 
that Hoffman vacuum cleaning units save labor—sal- 
vage material—reduce product defects—eliminate dust 
hazards. They’ve proved that they can clean larger 
areas of walls, floors and overhead surface with Hoff- 
man equipment. Built to provide bigger. capacity, 
higher vacuum and long years of service on the most 
grueling plant cleaning jobs. 














YOUR CHOICE OF 4 BIG-CAPACITY PORTABLES 
Advanced design and construction features for fast, 
efficient cleaning, with one-man handling. 1'4, 3, 5, 
and 74 H.P. models to match your specific cleaning 
requirements 


STATIONARY SYSTEMS IN A WIDE RANGE OF SIZES TO 
FIT YOUR MAINTENANCE OR PRODUCTION OPERATIONS 
Provides cleaning in several areas at the same timé. 
Sweepers attach cleaning hose to conveniently located 
inlets (in a permanently piped system). Dust is re- 
moved pneumatically to central collectors for easy 

disposal. 


MULTISTAGE CENTRIFUGAL BLOWERS AND EXHAUSTERS 


For agitation of liquids, combustion, 
mixing—for all air requirements (in- 
cluding the elimination of compressed 
air). No internal moving parts. Low 
power consumption. Adopted as 
standard in steel plants, textile and 
ice plants requiring 24-hour contin- 
wous service. Wide range of pres- 
sures, capacities and vacuum, for air 
or gas. Tell us your requirements. 


Gd HOFFMAN “Ost 


J a 


Camacian wi eMmare on 
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British Gas Turbine 
Uses Peat as Fuel 


Peat, lignite, and low grade coals may soon become an 
important source of commercial fuel as the result of recent 
developments in the industrial gas turbine field. Reports 
coming from England indicate that peat has been successfully 
used in a gas turbine manufactured by Ruston & Hornsby, 
Ltd. This development is said to be part of an extensive re- 
search program being carried out under the auspices of the 
Ministry of Fuel. 

Preparation of the peat consists of reducing water con- 
tent, first by a special method of pressing, and then by a 
drying process using the exhaust heat of the turbine. After 
drying, it is ground to a very fine powder and subjected to 
a “fluidizing” process before feeding into the turbine’s com- 
bustion chamber 


—End 











Powdered 


ROSIN 


Treated to prevent caking 
Order thru your jobber or direct 
Demand PENICK quality 


Penick's ROSIN meets the requirements of a 
host of industries 


. 
S. B. PENICK & COMPANY 


735 W. Division St. 50 Church Street 
Chicago 10, Ill. New York 7, N. Y. 
MOhowk 4-5651 COrtiandt 7-1970 
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Heres how Trane refrigeration can 


help solve your production problems 


DEHUMIDIFYING and controlling moisture accu- 
rately can, as you well know, speed production, 
improve quality, reduce waste and spoilage. If 
this is your problem, talk to TRANE. TRANE Re- 
— Compressors, combined with TRANE 
Climate Changers, control humidity in textile 
mills, printing plants, storage areas, precision 
parts finishing and assembly rooms .. . and hun- 
dreds of other places. These compressors incor- 
porate the most advanced engineering features. 
Capacities from 3 to 50 tons. 


bs 


> 


a 


WATER CHILLING for industrial processes such as 
electroplating, metal quenching, die cooling, 
rubber mixing and multi-color printing is now 
available from a single packaged unit . . . the 
TRANE Cold-Generator. This unit is completely 
assembled, charged and tested before shipment. 
Only simple wiring and plumbing connections 
required. Ten sizes for loads from 10 to 100 tons, 





PROCESS AIR CONDITIONING applications in many 
large plants require water chilling capacities 
greater than 50 tons. If this is true in your plant, 
read this: The TrRANE CenTraVac, a hermetic 
centrifugal unit, provides 45 to 200 tons of re- 
frigeration. Self-contained, easily installed, com- 
pletely automatic . . . the CenTraVac runs with- 
out special attention. No shaft seals or gear boxes. 
Only two main bearings in entire machine. 


COMFORT AIR CONDITION- 
ING is needed at many 
places in modern plants 

.. Offices, drafting rooms, 
tabulating machine rooms 
and other heat-gain areas 
It increases employee effi 
ciency, pays dividends in 
cleanliness too. It’s smart 
to air condition —with 
TRANE. TRANE Self-Con 
tained units arrive ready 
to run. Only simple elec 
trical and plumbing con 
nections are required, Six 
sizes from 3 to 20 tons 
capacity. 





What's your special problem? Whether yours 
is a simple cooling problem or a complex one 

. whether it’s large or small . . . the com- 
plete line of TRANE matched air conditioning 
products contains the right size and type 
equipment to fit the job. For detailed infor- 
mation, call your nearest TRANE sales engi- 





To solve any comfort or process 


air conditioning problem... 


“° TRANE 


The Trane Company, La Crosse, Wis. « East. Mfg. Div., Scranton, Penn 


neer, or write to TRANE, La Crosse, Wis. Trane Co. of Canada, Ltd, Toronto © 80 U.S. and 14 Canadian Offices 


MANUFACTURING ENGINEERS OF HEATING, VENTILATING AND AIR CONDITIONING EQUIPMENT 
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HOW SUPERIOR SOLVES YOUR STEAM PROBLEMS 


A COMPLETE PACKAGE INDUCED DRAFT THAT’S BUILT-IN 4-PASS, DOWN-DRAFT DESIGN 


Completely factory-assembled and ++. eliminates need of an expensive High gas velocities produce high effi- 
tested, a Superior Steam Generator chimney ... Multiple fans draw evenly ciency. Down-draft 


design promotes 
is backed by undivided responsibility. on all tubes, reducing maintenance. rapid evaporation, 


quicker steaming. 


5 sq, ft. per b.h.p. 
Deceit 


AMPLE HEATING SURFACE RESERVE CAPACITY NO EXPENSIVE FOUNDATION 


A minimum of 5 sq. ft. of heating surface Greater steam space and large evapo- Built on a rigid channel iron base, a 


per boiler horsepower assures maxi- rating surface provide ample reserve ca- Superior Steam Generator needs only 


mum efficiency at full rated capacity. pacity & better than 99% dry steam. a floor capable of supporting its weight. 
y P 9g 9g 


Superior Steam Generators are the 
ideal choice for a new steam plant... 
the simplest answer to expanding your 
present plant...the easiest solution 
to replacing obsolete boilers. 


Guaranteed to develop maximum rated 
BUILT-IN CONTROLS BURN OIL, GAS, OR BOTH capacities at thermal efficiencies in 
i letel i i ° ° ° 
All controls essential to comp we y Superior Burners burn oil or gas ora excess of 80%, their design embodies 
automatic operation are factory-wired combination of both... changing from ae : 
: ' features which insure long-lived depend- 
into an easily accessible control panel, one fuel to the other in seconds, 


ability and maximum fuel economy. 


for performance you can BA NK on 


WIBEIRIIOIA 


STEAM GENERATORS 


18 sizes from 20 to 600 b.h.p. for pres- 
sures to 250 p.s.i. or for hot water. For 
complete details write for Catalog 502. 


SUPERIOR COMBUSTION INDUSTRIES INC. TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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AIR & DUST FILTERS & COLLECTORS 


Key No. 500—Bull 500 contains facts 
on the Cottrell precipitator. Research 
Corp. p 48. 


Acrotec series mechanical-electrical dust 
collectors are described on p 36. The 
Thermix Corporation, 


Complete details available on metal or 
woodworking types of unit dust collec- 
tors. The Kirk & Blum Mfg. Co. p 103. 


Literature available on Norblo auto- 
matic bag type dust collection. The 
Northern Blower Co. p 119. 


Key No. 501—Cottrell electrical precipi- 
tators are described in Bull C103. West- 
ern Precipitation Corp. p 113. 


ANTi-CORROSIVE & PROTECTIVE 
COATINGS 


Key No. 502—Adv. p 43 contains coupon 
for complete information on Rust- 
Oleum coating. Rust-Oleum Corp 


BOILERS & BOILER ACCESSORIES 


Descriptive literature available on 
Wickes steam generators. The Wickes 
Boiler Co. p 25. 


Key No. 503—Bulletins illustrate and 
describe typical installations of Vogt 
steam gencrating units. Henry Vogt 
Machine Co. p 44. 


Key No. 504—[3ull WG-1823 describes 
Yarway remote liquid level indicators. 
Yarnall-Waring Co. p 50. 


See adv. p 127 for information on chim- 
neys. Consolidated Chimney Co 


Key No. 505—Doiler auxiliaries, from 
outlet to stack, are described in P-D 
Bull 4P201. The Thermix Corp. p 32 


Key No. 506—[3ull B\V 40 contains val- 
uable data on modern baffle-wall con- 
structions. The Engineer Co. p 126. 


BUILDING HEATING, VENTILATING, AIR 
CONDITIONING & REFRIGERATION 


Adv. p 97 contains information on 
Trane matched air conditioning prod- 
ucts. The Trane Co 


BUILDING MATERIALS & MAINTENANCE 


Key No. 507—lI'ree Repair Handbook 
describes Smooth-On repairs. Smooth- 
On Mfg. Co. p 131 


Hoffman heavy-duty vacuum cleaning 
equipment is described on p 96. U.S 
Hoffman Machinery Corp. 


Key No. 508—I'ree sample and data 
sheet on Fel-Pro C-5 “Hi-Temp” 
thread compound. Felt Products Mig 
Co. p 131 


Key No. 509—Coupon on p 132 offers 
complete details of trial order plan of 
floor patch and Handbook of Building 
Maintenance. Flexrock Co 


COAL, ASH & BULK HANDLING 


Adv. p 123 contains data on National 
pneumatic steam ash removal systems. 
National Conveyors Co., Inc 


Book 2410 shows latest equipment and 
system layouts for power plants large 
and small. Link-Belt Co. p 3 


to advertised 


products 


COMPRESSORS 


Key No. 510—Schramm air compres- 
sors are described in Cat 5110 A 
Schramm Inc. p 106 


Key No. 563—Hceavy-duty Type Y com- 
pressor is described in Bull 766. Chi 
cago Pneumatic Tool Co. p 109 


CONTROLS, REGULATORS & 
INSTRUMENTS 


Key No. 511—Details available on Liq 
uidometer tank gage. The Liquid- 
ometer Corp. p 131 


Key No. 512—Cat Rb24 describes Ac- 
critem regulators for water tempera- 
ture control. The Powers Regulator 
Co. p 31 


Key No. 513—Bull 100 gives full de 
tails on automatic regulating valves 
Spence Engineering Co., Inc. p 111 


Key No. §14—B ull SP describes Mer- 
coid magnet operated mercury switches. 
Key Co. p 129 

(Continued on page 102) 
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Little stories of big savings 


in LAGONDA tube cleaning 


eal, = y 
LAGONDA “== 2 


.eethe oldest name in tube = 


ELLIOTT COMPANY 
fo LAGONDA DIVISION SPRINGFIELD, OHIO 
Plonts ot: Jeannette, Pa. « Ridgway, P 5 field w 


e Ampere, N . 


* Mework 
qwo ip 4 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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Details are available on the Henszey 
flow indicator. Henszey Co. p 123. 


ELECTRICAL DISTRIBUTION 


Key No. 515—Further information on 
G-E load-center system is described in 
Bull GEA-3592. General Electric Co. 
p 16, 17. 


Key No. 516—Price list and catalog 
available on “Economy Delay” Renew- 
able fuses. Economy Fuse and Mfg. 
Co. p 38. 


Key No. 517—Bull 7004-B contains 
complete details on I-T-E Metal-Clad 
switchgear. I-T-E Circuit Breaker Co. 
p 8, 9 


Key No. 518—Catalog gives informa- 
tion on Auto-Lite temperature indica- 
tors & recorders. The Electric Auto-Lite 
Co. p 123. 


Key No. 519—Coupon on p 12, 13 offers 
complete facts on Fusetron dual-ele- 
ment fuses. Bussmann Mfg. Co 


FANS & BLOWERS 


Information available on the Wing 
package draft inducer. L. J. Wing Mfg. 
Co. p 110 


Key No. 520—Cat 400 gives data and 
specifications on fans and blowers for 
every industrial and commercial ap- 
plication. Chelsea Fan & Blower Co 
p 132 


FILTERS, STRAINERS & PURIFIERS 


Key No. 521—Coupon on p 107 brings 
you data on Cuno Auto-Klean strain- 
ers. Cuno Engineering Corp. 


Key No. 522—Catalog sheets 486,481 
describe the new Norgren transparent 
bowl filters. C. A. Norgren Co. p 124. 


Adv. p 133 contains information on 
Sarco pipe line strainers. Sarco Co., 
Inc 


FUELS & FIRING EQUIPMENT 


Key No. 524—Bull CBM contains data 
on the John Zink Series CBM combi- 
nation gas and oil burner. John Zink 
Co Pp 47. 


Adv. p 27 contains information on 
Detroit Rotograte stokers. Detroit 
Stoker Co. 


See adv. p 35 for information on bi- 


tuminous coal. Bituminous Coal Insti- 
tute 


HEAT EXCHANGER EQUIPMENT 


Key No. 525—Bull 120 gives complete 
information on Niagara Aero heat ex- 
changers. Niagara Blower Co. p 122 


(Continued on page 104): 
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... Type "mM" 

Three models... 450, 900 and 1800 CFM capacity ... 
cleaned air can be vented to outside or returned to room. 
Two stage cleaning: centrifugal pre-cleaner and thick steel 
wool filter pads, easily accessible . . . All-steel 
construction, nothing to burn. 


AIRK’ ALUM unit dust collectors 


Where one or several dust-producing machines are operated without a dust 
collecting system or are too remote from the existing collection system, here's the 
efficient, trouble-free and low-cost solution. KIRK & BLUM Unit Dust Collectors 
are compact, easy to install or move, offer exceptional efficiency and capacity. 


Both types have many features not found in conventional units, employing 
rugged material-handling fans and motors from 3, to 3 H.P. They are specifically 
designed for trouble-free operation, easy cleaning and complete dependability. 


For complete details, request literature on metal or woodworking types from 
The KIRK & BLUM MFG. CO., 3174 Forrer Street, Cincinnati 9, Ohio. 


... Type "Ww" 


Single model... 900 CFM capacity ... ample for 

one 6”, two 4” or four 3” pipe connections. Heavier particles 
removed in centrifugal separator, finer particles trapped 

by semi-automatically cleaned filter bags. 


FOR CLEAN AIR . . . THE INVISIBLE TOOL 


KIRK“ §lLum 


DUST CONTROL 
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an AMERICAN process / 


AUTOMATIC ZEOLITE SOFTENING 


gourke 


continuous supply of soft water 


The American Automatic Zeolite Softeners provide a continuous 
supply of soft water with a minimum of operator attention. 
Among the advantages of the American System are: 

1. Continuous cycle progress indication to provide immediate 
indication of the condition of each softener including degree 
of exhaustion. 

2. Operator selection of either of three types of operation—auto- 
matic, semi-automatic, manual. 

3. Complete flexibility so that the cycle may be operated by either 
automatic, semi-automatic, or manual control with no alteration 
or additional field adjustment of mechanical components. 

4. Absolute valve positioning by means of dynamic braking of 
the valve operator. 

5. Sequence cycle indication during entire regeneration cycle. 
6. Control equipment enclosed in a dust proof case with a universal 
(wall or panel) mounting suitable for location with the softener 
or remotely located control equipment. 

The American Automatic Zeolite Softeners utilize the American 
CYCLOFLOW Valve—an exclusive American Feature. This valve 
was specifically developed to provide positive valve action, leak 
proof operation (an isolating chamber prevents any possible 
contamination), and positive positioning when controlled by the 
automatic control components. 

The American Automatic Zeolite Softener gives you four posi- 
tion operation with termination of each operation on the basis of 
that factor controlling the efficiency and effectiveness of the action. 

One of the oldest companies in the water conditioning field, 
American engineers are specialists in the treatment of water for 
any end use, regardless of the type or source of contamination. 
They will be glad to assist you in choosing the correct type of 
equipment for your specific problem. Why not call them today. 


SERVICE SINCE 1902 


american Jicéc 


INCORPORATED 


TO THE tnOUSTRY 


FOURTS ANS LEMTER AVERUE © PHHLABDEL PEA 23, PEAS ivamie 


chfener COMPANY 
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Engineering data available on instan- 
taneous water heaters. Pick Mfg. Co 
p 112. 


LUBRICANTS, LUBRICATION, OIL 
FILTERS & PURIFIERS 


Key No. 526—‘“Lubriplate Data Book”, 
a valuable treatise on lubrication. Lu- 
briplate Div., Fiske Brothers Refining 
Co. p 126. 


Adv. p 33 gives information on Stanoil 
industrial oil. Standard Oil Co. 


Texaco Ursa oils are described on p 
134. The Texas Co. 


Rubilene oil for diesel lubrication is 
described in adv. p 83. Sinclair Refining 
Co. 


POWER TRANSMISSION 


Key No. 527—Catalog and engineering 
data available on Lovejoy variable 
speed pulleys. Lovejoy Flexible Cou- 
pling Co. p 125 


Key No. 528—Basic Dynamatic units 
for adjustable speed drive problems 
are described in Bull GB-1. Dynamatic 
Corp. p 29 


MOTORS & GENERATORS 


Key No. 529—New Bulletin describes 
the U.S. Varidrive motor. U.S. Elec- 
trical Motors Inc. p 129 


PACKAGED STEAM GENERATORS 


Key No. 530—Complete details on Su- 
perior packaged steam gencrators are 
described in Cat 502. Superior Combus- 
tion Industries, Inc. p 98 


Key No. 531—Bull VP-13 contains 
data on C-E Type VP package boilers 
Combustion Engineering, Inc. p 4. 


Key No. 532—Catalog SB-43D contains 
data on Erie City’s VL unit steam zen- 
erator. Erie City Iron Works. p 18, 19 


Key No. 533—Cat AD-100 contains 
complete data on standard size oil, 
gas, combination oil/gas fired boilers. 
Cleaver-Brooks Co. p 39 


Key No. 534—Bull 1050 describes the 
Amesteam generator. Ames Iron 
Works Inc. p 92 


Key No. 535—Bull 2000 contains com- 
plete details on Preferred’s unit steam 
generator. Preferred Utilities Mfg. 
Corp. p 30. 


Key No. 536—Free illustrated folder 
on steam generators, “All Your Ques- 
tions Are Answered by Cyclotherm” is 
offered on p 95. Cyclotherm Div., U.S 
Radiator Corp 


Otateatoes « WOT PROCESS SOrTiwens « BtactoRs «+ FuTEM - TEOLITE SOFTENERS + CHLORIDE OLALMALITERS « aCeatous & OLGasirices 
SPOROGEN FOOVEM THOLITE SOF TEMERS «© COMINERALITERS «© CHEMICAL FELOTRS « CONTINUOUS SLOWDOWN . SwimminG FOOL LQuIrmENT 
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Industrial concretes made with LUMNITE 


can cut costs throughout your plant 





TOTS BE y 
N 


SMOOTH—Ciunite made with Lumnite 
and trap rock sand forms a smooth 
jointless lining that resists heat in this 
hot-air duct at the Sewaren generating 
station. 


‘ys 


| 
| 
| 
| 


TOUGH — Inside view of a giant multiclone dust collector Gunite-lined with gypagie— Gunite made with Lumnite 
Lumnite and trap rock sand at the Sewaren, New Jersey, generating station of 
the Public Service Electric and Gas Company. Where abrasion, heat and cor- 
rosion are problems, it pays to use Lumnite from the start. 


and trap rock sand resists corrosion in 
this water-filled ash hopper alsc av the 
Sewaren generating station. Fo: cther 
jobs, Lumnite with suitable aggregates 
will resist thermal shock and 2k °F 
heat. 


WHETHER YOU NEED a tough, heat-resistant concrete for flues, ducts, 
stacks, breechings or ash pits . . . a corrosion- and wear-resistant bunker 
lining . . . or a fast, overnight foundation—you'll find adaptable Lumnite 
fills the bill. 

Concrete made with Lumnite calcium-aluminate cement is highly 
resistant to the corrosive attack of sulphurous gases and the abrasive 
action of high velocity gases and fly ash. Low volume change enables it 
to withstand high temperatures and severe thermal shock. It reaches 
service strength in 24 hours or less, so construction or repairs go fast. 


FOR CONVENIENCE — use castable refractory mixes of Lumnite and 

selected aggregates to meet specific temperature and insulation require- FAST—Placedin 15’ belowzero weather 
ments. Made by manufacturers of refractories and sold by their dealers. '™nite Concrete power-line tunnel 
For more information write: Lumnite Division, Universal Atlas Cement guns’ Out corvice strength in 96 hear 
Company (United States Steel Corporation Subsidiary), 100 Park Ave- — Yjarvester, Chicago. Use this durable 
nue, New York 17, N. Y. overnight concrete and cut costly outage! 


In service over 27 years at International 


**LUMNITE?” is the registered trade mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 





1P-L-70-8 





“THE THEATRE GUILD ON THE AIK”—Sponsored by U. S. Steel Subsidiaries — Sunday Evenings — NBC Network 
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Complete information available on 
Powermaster packaged boiler with 
Voriflow combustion. Orr & Sembow- 
er, Inc. p 84. 


PACKING AND GASKETS 


Adv. p 89 contains information on 
R/M’'s Big 7 packing types. Raybestos- 
Manhattan, Inc., Packing Div. 


J-M packings are described in adv. p. 
40. Johns-Manville Corp. 


Key No. 537—Bull No. 4502 describes 
Darcova pumcups. Darling Valve & 
Mfg. Co. p 121. 


Ajax Spiralwound gaskets are de- 
scribed on p 118. United States Gasket 
Co. 


Key No. 538—Catalog contains com- 
plete information on John Crane pack- 
ings. Crane Packing Co. p 114. 


PIPE, TUBING & HOSE 


Key No. 539—Cat 500 contains data on 
seamless & interlocking hose in bronze, 
steel & stainless steel. Atlantic Metal 
Hose Co. p 92. 


Adv. p 37 contains information on the 
I-R motorpump line. Ingersoll-Rand. 


Key No. 540—Complete range of Ric- 
wil piping systems and related prod- 
ucts are described in Form 5205. The 
Ric-wiL Co. p 129. 


Key No. 541—Piping Layout No. 65 
contains detailed information. Jenkins 
Bros. p 11 


Key No. 542—Hanger Catalog con- 
tains complete data on adjustable pipe 
hangers and supports. Grinnell Co., 
Inc. p 41 


St ak a 


PUMPS 


Key No. 543—De Laval single stage 
centrifugal pumps are described in 
Bulls 1002 and 83-29R. De Laval Steam 
Turbine Co. p 115 


Key No. 544—Worthington’s SESC 
pump line is described in Bull W300 
B-4. Worthington Corp., Centrifugal 
Pump Div. p 42 


Key No. 545—Johnston close-coupled 
industrial pumps are described in Bull 
H-53. Johnston Pump Company. p 24 


REFRACTORY CONCRETES 


Literature available on R&I Moldit re- 
fractory cements. Refractory & Insula- 
tion Corp. p 127 





Adv. p 45 contains data on K&W Kao- 
cast 3000° refractory castables. The 
Babcock & Wilcox Co., Refractories 
Div. 





(Continued on page 108) 
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Here’s how this strainer 
“combs” itself clean! 


This simple chalk test shows how AUTO-KLEAN’s 
unique built-in comb construction cleans the 
strainer without costly interruption of flow 


ORDINARY BLACKBOARD CHALK 
leaves heavy deposit of chalk 
particles on and between discs 
of Cuno AUTO-KLEAN strainer. 


TURNING HANDLE ONE REVOLU- 
TION moves strainer element 
through comb blades, removing 
all traces of chalk from between 
discs. Cuno’s exclusive combing 
operation cleans thoroughly 
—without stopping flow. 


FILTERING AREA 1S COMPLETELY 
CLEAN, restoring full initial ca- 
pacity. All chalk particles and 
dirt fall to bottom, of housing 
where they can be drained 
periodically. 


@ AUTO-KLEAN’s permanent metal filter element is avail- 
able in steel, brass, or stainless steel for long, trouble- 


free service. 


® AUTO-KLEAN is adaptable to any fluid-flow system. 


® From acids to tar . . . if you can pump it, Cuno can 
filter it. Capacities range from one gallon per hour to 


15,000 gallons per minute. 


AUTO-KLEAN (disc-type) » MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) 
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NON-STOP FILTRATION 
FOR ALL YOUR 
INDUSTRIAL FLUIDS 


Continuously cleanable AUTO-KLEAN 
eliminates need for stand-by strainers 


You don’t have to shut down 
your fluid-flow system to clean 
this strainer. Cuno’s exclusive 
“‘“comb-clean’’ action provides 
complete cleaning of the element 

without stopping fluid flow. 
Thus, you get non-stop filtration, 
with no need for a stand-by 
strainer. 

Send your industrial fluids 
chemicals, water, fuel and lube 
oils through an AUTO-KLEAN, 
The low-pressure drop of AUTO- 
KLEAN strainers permits full-flow 
operation on gravity, low pressure, 
high pressure, or suction lines 
with nolossin operating efficiency. 
AUTO-KLEAN’s compact construc- 
tion allows this continuous full- 
flow filtration in space which 
would limit ordinary filters to by- 
pass service. 

Fixed-space metal dises in this 
modern strainer remove all solids 
larger than the specified dise spac- 
ing from .0035" to .062". 

The low maintenance costs of 
the AUTO-KLEAN save you money, 
for there are no cartridges to 
change. An occasional rotation of 
the handle does the cleaning job 
(most units can be equipped with 
motor-drives for continuous 
cleaning). 

For permanent, positive fluid 
protection, install compact Cuno 
AUTO-KLEAN the precision-built 
strainer. Send the coupon for free 
bulletin. a 


Cuno Engineering Corporation 
Dept. 144A, South Vine Street, Meriden, Conn | 


Please send me bulletin on Cuno AUTO-KLEAN | 


NMOMO. cc ccccccccccceceseseeccseseess 


SEE US AT THE 
PLANT MAINTENANCE SHOW 
BOOTH 1313 
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Adv. p 105 contains information on 
Lumnite for industrial concretes., Lum- 
nite Div., Universal Atlas Cement Co. 





= 


SOOT BLOWERS & TUBE CLEANERS 


. ; Complete details and literature avail- 
Yes! Proper tube maintenance _r able on Airetool tube cleaners. Aire 
with Airetool Cleaners °° tool Mfg. Co. p 108. 
a aoe ay efficiency c # ° Key No. 546—Bull Y-29 describes La 
wit vel! 


gonda tube cleaners. Elliott Co., La- 
gonda Div. p 102 


Adv. p 91 contains information on 
Diamond soot blowing system. Dia 
mond Power Specialty Corp. 


STEAM SPECIALTIES 


Key No. 547—Nicholson weight-oper- 
ated traps are described in Cat 751. W 
H. Nicholson & Co. p 90 

Here’s proof... the chart tells te ; 

the centile tale of fuel-waste 3%. Key No. 523—Coupon on p 2 offers 
by scale-clogged boiler tubes. Ee Steam Trap Book with data on unit 
BOOST OUTPUT... SAVE 4 trapping. Armstrong Machine Works. 
FUEL by proper maintenance 
with Airetool Tube Cleaners. TOOLS 


Se: 50” thick, 5% additional fue) p ; 
oe © ay apts P Key No. 548—Illustrated literature and 
Scale 1/25” thick, 10% additional fuel price list available on RCD drill bit 

required for use with rotary electric or air drill 


Scale 1/16” thick, 15% additional Rotary Concrete Drill Co. p 125. 
fuel required 


Scale 4/0" thick, om tens a : Adv. p 125 contains data on Skinner 
Scale 1/4” thick, 66% addi- £# . _— and bibb reseater. M. B. Skinner 
tional fuel required . . 
Scale 1/2” thick, 150% id 
additional fuel Key No. 549—Send 10¢ for 68-page 
required : catalog of Proto tools. Plomb Tool Co 
p 6 


Key No. 550—Industrial and general 
catalogs describe complete line of Snap- 
On hand and bench tools. Snap-On 
Tools Corp. p 120 


TRANSFORMERS 


Adv. p 132 contains information on 

Acme stepdown transformers. Acme 

Electric Corp 
Airetool tube cleaners are made for every 

The forwardly swing arm type, type of curved or straight boiler tube. TURBINES 

shown above, is the ideal cleaner They quickly clean fuel-wasting scale from 

head ter tubes with short redil. Used tubes whether they are lightly scaled or Key Me. $Si—Bull 135 contains date 

yew mgeeyewe “pr g vba rreem nearly closed! They are dependable, too! on Coppus turbines from 150 hp to 

ogg ete, ete ong at Powerful motors with their pressure-held smallest size. Coppus Engineering 

ca ode ° ° - 
rey Peo 2" 10 ree Py “\D.. rotor blades keep Airetool cleaners in opera- Corp. p 23 
t . ° . 

‘ : tion even under extreme loading. ’ 

. . ae oe ee Key No. 552—Data on Terry solid- 

For complete details and literature write ral ee ee a all 

~a - ~rags “ wheel turbine are contained in Bul 

to The Airetool Mfg. Co., 318 S. Center St., S-116. The Terry Steam Turbine Co. p 


Springfield, Ohio. 46 


~ 
AIRETOOI oe 
4 4 


There's an Airetool Tube Key No. 553—Leslie double-seated di 
MANUFACTURING COMPANY Cleaner and Tube Expander aphragm control valves are described 
for Every Type of Tubular in Bull 5305. Leslie Co. p 49 
SPRINGFIELD, OHIO Construction 
le 








Key No. 554—Catalog gives 4 ways 
to cut pump repairs. Sims Pump Valve 
Co., Inc. p 129 





Branch Offices: New York, Philadelphia, Chicago, Tulsa, Baton Rouge, Houston, Hudson Weights (W.).) 
Representatives in principal cities of U.S.A, Canada, Mexico, South America, Eogiand (Continued on page 110) 
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when 
you 
install 


Where space is limited, industry relies more and more on compressor 
Chicago Pneumatic’s compact, heavy-duty Type Y Com- 

pressor. It takes up minimum floor area, yet is ideal for 

long, continuous heavy duty. Shipped as a complete “pack- 

age” ready for easy installation, it requires the simplest of 

foundations—needs no alignment. 

The highly efficient Type Y Compressor has roller main 
bearings, precision connecting rod bearings, multi-step 
capacity regulation, and an easy-to-clean shell-and-tube 
intercooler. 

Available in sizes from 75 hp to 250 hp, 410 cfm. to 
1663 cfm., and with flange mounted, belted and coupled 
motors. Write for Bulletin 766. Chicago Pneumatic Tool 
Company, 8 East 44th Street, New York 17, N. Y. 


Chicago Pneumatic 


PNEUMATIC TOOLS + AIR COMPRESSORS + ELECTRIC TOOLS + ZIESEL ENGINES + ROCK DRILLS + HYDRAULIC TOOLS + VACUUM PUMPS «+ AVIATION ACCESSORIES 


INDUSTRY AND POWER * May 1953 


109 





Announcing 


WING fackage_ 


DRAFT INDUCER 


FOR POWER PLANTS 


|. Big saving in space 
requirements 

2 Compactness permits 
fewer and lighter structural 
supports 


3. Eliminates field line-up 


problems 
4. Eliminates water cooling 


5. Only two supporting 
bearings 











In this new high-pressure “Package” 
Draft Inducer, the motor (or turbine) 
and fan unit, completely indepen- 
dent of the casing, makes installation 
considerably easier. and being easily 
removed, facilitates inspection and 
maintenance. 


TAGES 
6. Wide flexibility in gas 
inlets 


7. All moving parts quickly 
and easily accessible 


8. Saves on investment and 
maintenance 


9. Low load ratings on 
natural draft because of 
Wingfoil Fan and ample 
free gas travel area 








Wing Package Draft Inducers are available in many sizes 
with either turbine or electric motor drive. For further information write 


L.J. Wing 
139 Vreeland Mills Road, 


Mfp.Co. 


Linden, New Jersey 


FACTORIES: Linden, N.J. and Montreal, Can. 


UNIT HEATERS 


BLOWERS 


DRAFT INDUCERS TURBINES 





readers’ guide 


(Continued from page 108) 





Key No. 555—Bulletin describes Darl- 
ing revolving disc gate valves. Darling 
Valve & Mfg. Co. p 22. 


Adv. p 125 describes rubber-lined metal 
valves with manual or automatic con- 
trol. W. S. Rockwell Co 


Complete information available on the 
complete line of Edward forged steel 
check valves. Edward Valves, Inc. p 93. 


Key No. 556—Chapman steel valves in 
gate, globe, angle and check types are 
described in Cat 20. The Chapman 
Valve Mig. Co. p 17 


Key No. 557—Yarway seatless blow- 
off valves are described in Bulls B-425 
and B-433. Yarnall-Waring Co. p 87 


Adv. p 7 contains information on Crane 
valves. Crane Co 





HOW TO REQUEST FREE LITERATURE 


Insert “key” numbers on return post card 
found on page 99. For quick reference 
to free literature offered by advertisers 
in this issue, refer to listing on page 112. 
Our Reader's Service Department will 
handle your request promptly. 





WATER TREATMENT 


Adv. p 94 contains information on the 
Graver demineralizer. Graver Water 
Conditioning Co 


Adv. p 104 describes American auto 
matic Zeolite softeners. American 
Water Softener Co 


Key No. 558—Free bulletin “Experi 
mental Studies of Boiler Scale at 2,500 
psi.”” National Aluminate Corp. p 15 


Key No. 559—Coupon on p 130 will 
bring complete details on the Chlorin- 
izer slime control system. Builders 
Providence, Inc 


Key No. 560—Bulletin describes In- 
versand water softening system. Hun 
gerford & Terry, Inc Pp 132 


Key No. 561—Brochure SM-9020 de 
scribes % Proportioneers% chemical 
treating systems for boiler water con 
ditioning. % Proportioneers, Inc.% p 


Key No. 562—Coupon on p 34 offers 
Accelator Bull 1825-Y on water treat- 
ment. Infilco Inc 


MISCELLANEOUS 


See adv. pa 96 for data on powdered 
rosin for industrial requirements. S 


B. Penick & Co 
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te protects 
springs. 


FOR LONGER LIFE 


Type ET150 
Temperature 
Regulator 


\ 


other design 


SPENCE ENGINEERING 
COMPANY, INC. 


WALDEN, NEW YORK 





aa 


features: 


In the Spence Regulator, the springs 

are out of the path of the steam or other 
fluid flowing through the valve. They 
operate at low unit stress for exceptionally 
long life. This is only one of the many 
Spence design features that assure 
dependable, accurate regulation year after 
year. That means less down-time, less 

time and money wasted on replacement 

of parts. 


Spence makes a wide line of automatic 
regulating valves: Pressure, Temperature, 
Differential Pressure, Back Pressure, Pump 
Governor and many other types. Write 
for bulletin 100 giving full details. 





SECO METAL SEATS AND OI1SCS— 
Durable SECO Metal resists wiredrawing. 
More than twenty years of experience 

in thousands of installations has failed to 
produce a single case where SECO Metal 
has been cut by steam. 


LARGE BALANCED METAL DIAPHRAGM 
located in a cooled zone with a condensate 
seal above and below it, never has to 
be replaced under normal conditions. 


PACKLESS CONSTRUCTION—All Spence 
main valves and most pilots are built 
without stuffing boxes. This minimizes 
Triction . . . reduces valve stem wear 
and eliminates time-consuming maintenance. 





INDUSTRY AND POWER * May 1953 





‘your 7 
HOT WATER 
COSTS 


quick reference 





to bulletins & catalogs 








Page Key 
Advertiser Catalog No. 





ARE TOO HIGH! | “ 


Ames Iron Works Inc. Amesteam generators 534 





INSTANTANEOUS 
WATER HEATERS 





No storage tanks 
required. 


No coils to clean. 


Easy to install. 


Eliminate 


Excessive Fuel Costs! 


Unnecessary Maintenance! 
Wasted Floor Space! 
Fluctuating Temperatures! 


Anxious to reduce operating costs? What about hot water — it's o 
big item? PICK Engineers are ready to help you save money on hot 
water required for any industrial need — processing, showers, wash- 


rooms, lab, truck washing, etc. 
PICK Heaters provide hot water 
INSTANTLY — by quiet steam in- 
jection. No waste of heat! They're 
entirely automatic to provide and 
accurately maintain temperatures 
up to 180° F. No storage tanks 
required. Easily installed in cor- 
ners, on walls or overhead. Avail- 
able in seven sizes with rated 
capacities of 10 to 300 gallons 
per minute at 140° F. temperature 
rise. Greater volumes can be ob- 
tained with multiple installations. 


Write Dept. IPS for Engineering 
Details and Specifications 


In Daily Use in 
These Plants: 


United States Stee! Co. 
Ford Motor Co. 

H. J. Heinz 
Bethlehem Stee! Corp. 
National Dairies 
Wilson & Co. 


AND MANY OTHERS! 


MANUFACTURED BY 


PICK MANUFACTURING CO. 


WEST BEND, WISCONSIN, U.S.A. 





42 


50 
87 


47 


Armstrong Machine Works 
Atlantic Metal Hose Co. . 


Builders-Providence, inc. 
Bussmann Mfg. Co 


Chapman Valve Mfg. Co., The 
Chelsea Fan & Blower Co. 
Chicago Pneumatic Tool Co 
Cleaver-Brooks Co 
Combustion Engineering, Inc. 
Coppus Engineering Corp. 
Crane Packing Co 

Cuno Engineering Corp 


Darling Valve & Mfg. Co. 
Darling Valve & Mfg. Co. 
De Laval Steam Turbine Co. 
Dynamatic Corp 


Economy Fuse and Mfg. Co 
Electric Auto-Lite Co., The 
Elliott Co., Lagonda Div. 
Engineer Co., The 

Erie City Iron Works 


Felt Products Mfg. Co 
Fiske Brothers Refining Co 
Flexrock Co 


General Electric Co 
Grinnell Co., Inc. 


Hungerford & Terry, Inc. 


Infilco Inc 
1-T-E Circuit Breaker Co 


Jenkins Bros 

Leslie Co. 

Liquidometer Corp., The 
Lovejoy Flexible Coupling Co. 


Mercoid Corp. 


National Aluminate Corp 


Plomb Tool Co 

Powers Regulator Co., The 
Preferred Utilities Mfg. Corp 
%Proportioneers, iInc.% 


Research Corporation 
Ric-wil Co., The 

Rotary Concrete Drill Co 
Rust-Oleum Corp 


Schramm inc. — 
Sims Pump Valve Co., Inc 
Smooth-On Mfg. Co 

Snap-On Tools Corp 

Spence Engineering Co., Inc 
Superior Combustion Industries, 
Inc 


Terry Steam Turbine Co., The 
Thermix Corp., The 


U. S. Electrical Motors Inc 
U. S. Radiator Corp., 
Cyclotherm Div 


Vogt Machine Co., Henry 


Western Precipitation Corp 
Worthington Corp., 
Centrifugal Pump Div 


Yarnall-Waring Co 
Yarnall-Waring Co 


Zink Co., John 


Steam trap book 
Flexible metal hose 


..Chlorinizer slime control system 
..Dual element fuses 


Steel valves 
Fans & blowers . 
Heavy-duty compressors 


.Packaged boilers 


Type VP package boilers 
Turbines , 
Packings 


.. Auto-Klean strainers 


Darcova pumcups . 


..Revolving disc gate valves 
. Single stage centrifugal pumps 
...Electro-magnetic equipment 


“Economy Delay" renewable fuses 


.Temperature indicators & recorders 


Tube cleaners 
Baffle-wall constructions 
Unit steam generators 


Thread compound 
“Lubriplate Data Book" 
Floor patch 


Load-center system 
Pipe hangers & supports 


Inversand water softening system 


Water treatment 
Metal-Clad switchgear 


Piping layout 
Diaphragm control valves 
Tank gage 

Variable speed pulleys 


..Mercury switches 


“Experimental Studies of Boiler 
Scale at 2,500 psi" 


Proto tools (send 10¢) 
Temperature control 


.Unit steam generators 


Chemical treating systems 


Cottrell precipitator 
Prefabricated insulated piping 
Drill bit 

Stops rust 


..Air compressors 


Pump valves 


.Repair handbook 


Hand & bench tools 
Automatic regulating valves 
Packaged steam generators 


Solid-wheel turbine 


..Boiler auxiliaries 


.Varidrive motors 


.Packaged steam generators 


Steam generating units 


-Cottrell electrical precipitators 


SESC pumps 


Liquid level indicators 
Seatiess blow-off valves 


CBM gas & oil burner 


530 


505 
529 
536 
503 
50! 
S44 
504 


524 


NOTE—List "Key Numbers" on the postal card on page 99 
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From Western Precipitation—the organization that pioneered the 
commercial application of Cottrell Precipitation... 


I’ YOU ARE ENGAGED in any phase of industry where the recovery of 
dusts, fumes, fly ash, mists, fogs or other suspensions from gases 
is a problem, you will find this booklet on the Cotrrext Electrical Pre- 


cipitator helpful and informative. 


Western Precipitation pioneered and installed the first commercial applica- 
tion of the well-known Corrret Electric Precipitator—Dr. Cottrell, the inventor, 
being a member of the company. And for more than 42 years Western Precip- 
itation has consistently led in developing new Cortrett advancements and 
techniques for recovering suspensions from gases, both wet and dry. 


This 28 page booklet summarizes many of the basic facts you should know 
about modern Corrrett Precipitators—the various types available, how they 
operate, principal types of electrode systems and rectifiers, shell constructions, 


etc. As long as the supply lasts, a free copy will be sent you on request to our 


nearest office. Ask for Bulletin No. C 103. 





Packed with helpful COTTRELL Information! 


« This Western Precipitation Cottrell booklet is designed to answer 
~ questions of design engineers, plant engineers and others interested 


in applying Precipitators to the recovery of industrial dusts and mists. 
It discusses such subjects os... 


© Basic types of Cottrell Electric Precipitators. 
* @ Principal parts of a Cottrell Precipitator. 
@ Mechanical and Efectronic Rectifiers. 
®@ Various types of Collecting Electrodes 
(rod curtains, -torrugated plates, dual plates, 
pocket electrodes, etc.). 


© Removal of Collected Moterial. 

®@ Factors in Shell Construction (steel, concrete, brick, etc.). 

© Operating Efficiencies and the Effect of Various Factors on 
Performance. 


. ...@nd many other basic Cottrell facts. W 
frpe copy of Bulletin C103 today while suppli 


tite for your 
Pp ore ad te! 





q 





...in all parts of | ‘A. and foreign countries. 
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Western Precipitation is not offilated with any other company in the 
field of electrical precipitation except its wholly owned subsidiaries, 


of Canada, ltd. Whether you are now contemplating the installation of 
a Cottrell Electrical Precipitator, or may be interested in such on in 


stallation of a future date, we con and will serve you in ony port of the 
United Stotes or other countries 


International Precipitation Corporation and the Precipitation Company 


WESTERN 
een 2 Rel 2 Baked, | 


EN. INEERS DESICNERS & 44 ac TUREES OF BQUIrWERrT foe 
COLLECTION OF SUSTFERDED MATERIALS FROmt Caste «4 Lx 
Main Offices: 1026 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG., NEW YORK 17 + | N Jo SALLE ST. BLDOG., CHICAGO 2 
1429 PEACHTREE ST.N.E, ATLANTA 5 + HOBART_BLDG ., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA. LTD., DOMINION $0. 'BLOG., MONTREAL 





new books 





Electrical Controls 


“Electrical Control Systems,” by 
Richard W. Jones, 3rd edition, John 
Wiley and Sons, Inc., 511 pages, $7.75. 


This book, first published in 1950 and 
already in its third edition, resulted 
from a course designed for senior elec 
trical students already well grounded 
in basic engineering mathematics and 
electrical theory. The main purpose of 
the book is to more fully acquaint them 
with the many types of electrical con- 


of special interest 


trols, most of which they would not run 
across in their laboratory work. 

This is the type of text which a 
student might well carry with him into 
his professional life. It correlates the 
many types of electrical controls. The 
author outlines each type of control and 
with formulas, sketches, and graphs, 
explains its operation. 

After reviewing the characteristics of 
the many motor types, the author 
swings into control devices and, with 
block diagrams, outlines their applica- 





Take a good look at this 
critical PACKING INSTALLATION... 


Style 805-MBF Used On This 
10-Stage High Pressure 
Boiler Feed Pump 


This set of packings is going to handle a tough job. The 
pump is rated at 965 gpm, 4250’ total head, handling hot 
(312°F.) boiler feed water at 894 suction pressure and 
driven by a 3850 rpm induction motor (shaft sleeves are 
chrome plated—675 Brinell). 

There are many styles of “John Crane” Packings— but 
Style 805-MBF was recommended and used because it was 
developed and developed alone for high speed centrifugal 
boiler feed pumps. The natural lubricating characteristics 
in the design of the monel and asbestos yarn braid-over- 
braid construction makes it a strong, wear resistant pack- 
ing. Used in hundreds of installations all over the world— 
it has proved to be a highly efficient, long-life, trouble-free 
packing that gives you the results you want. 

For quick action, let our Engineering Department 


help you. Write for latest “John Crane” 


Packings 


Catalog. Crane Packing Company, 1831 Cuyler Avenue, 


Chicago 13, Illinois. 


CRANE PACKING COMPANY 





tion. The control devices range from 
the well known electro-magnetic con- 
tact-making devices to the latest gaseous 
and electronic devices which almost 
think for themselves and are capable of 
controlling operations beyond the power 
of manual design. 

There are chapters on magnetic am- 
plifiers, counter circuits, and motor 
braking which should suggest many 
practical applications to the plant engi- 
neer. The book is worth its cost in that 
it probably contains just the control idea 
that would escape the practical plant 
engineer. 

The author has provided an adequate 
bibliography for those in search of more 
detailed information on the subjects 
covered in the text. 


INDUSTRIAL FILMS 


“Please Pass the Condensate,” color 
and sound, 20 minutes, Yarnall-Waring 
Company, Philadelphia 18, Pa. New 
movie on the subject of up-to-date steam 
trapping for more production. It por- 
trays the operation, selection, applica- 
tion and maintenance of steam heated 
equipment - through reduced heat-up 
time and hotter operating temperature, 
as well as shortened down-time for re- 
pairs and cleaning. Available for show- 
ing to engineering and plant groups. 


“The Sky Is the Roof,” color and 
sound, 12 minutes, Allis-Chalmers Man- 
ufacturing Company, General Machin- 
ery Division, Milwaukee 1, Wis. A brief 
background history of the development 
of the weather-protected motor is pre- 
sented in this film. It shows storm tests 
to which these motors are subjected. 
The movie shows how such a motor, 
while running at normal speed and volt- 
age, can be deluged with water and 
buffeted by winds, yet no moisture can 
be detected on the windings. 





meetings 





and exhibitions 


MAY 


May 10-15, American Water Works 
Association, Inc., annual national con- 
vention, Grand Rapids, Mich. 


May 11-13, Heat Exchange Institute, 
The Greenbriar, White Sulphur Springs, 
W. Va. 


May 18-22, Fifth National Materials 
Handling Exposition, Conyention Hall, 
Philadelphia. 


May 24-28, American Society of Me- 
chanical Engineers. Oil and Gas Power 
Div. conference, Hotel Schroeder, Mil- 
waukee 


May 25-27, Hydraulic Institute, Sea- 
view Country Club, Absecon, N. J 


JUNE 


June 16-19, American Welding Socie- 
ty, exposition, Shamrock Hotel, Hous- 
ton, Texas. 
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DE LAVAL 


SINGLE STAGE 


for dependable industrial service 


CENTRIFUGAL PUMPS 











() Shaft Sleeves are screwed on, to 
abut the impeller and moke a water-tight 
joint. Sleeve expands freely and inde- 
pendently of shaft when temperatures 
change. There is no tendency to buckle. 

(@) Thrust Bearing locates rotor axially. 


@) Bearing Caps easily removable for 
maintenance. 

(*) Bearing Brackets scraped to lining 
bars for perfect alignment. 

(3)impelier hydraulically balanced, fin- 
ished on all surfaces. 


(@) Labyrinth Wearing Rings held oc- 
curately in machined grooves in both case 
and cover. 


@) Impeller Wearing Rings threaded 
on i Yr iH] it to ‘ tati 





‘’PP 


(*) Flexible Coupling ground on all ex- 
posed surfaces and statically balanced, 
complete coupling supplied, pump half 
mounted on taper so that it can be easily 
removed. Check nut locks coupling on taper. 


(*) Deflector keeps water out of bearing. 


Labyrinth wearing 
rings minimize 
leakage...maintain 
high efficiencies 


Labyrinth rings used in these 

De Laval pumps retard flow 

of water through labyrinth 
passage. 


Flat rings showing relatively 
unimpeded flow of water. 


Stuffing Boxes extro deep; lantern 
rings for water sealing. 


@) Pump Case horizontally split; ma- 
chined to limit gages. 
©) Steel Shaft ground to limit gages. 


@) Drip Boxes large; provided with 
drain openings. 


(4) Radial Bearing free to move axi- 
ally, thus avoiding temperature strains. 


(3) Glands split horizontally. 
(0) Protecting Bushings renewable. 
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You can count on the performance of the De Laval 
Single Stage Centrifugal Pumps because they are pre- 
cision-made to high manufacturing standards and 
incorporate the many quality design features shown in 
the cross-section. 

They operate at high or low speeds, at high or low 


heads ...with maximum efficiency. 
oy 


May 1953 


For example, De Laval G, I and K Single Stage Double 
Suction Pumps have a capacity range of 175 gpm to 
6,000 gpm, and heads to 300 feet. They are available in 
sizes ranging from 4” suction and 3” discharge to 14” 
suction and 12” discharge. Write for Bulletin 1002. 

DeLaval also furnishes larger centrifugals for capaci- 
ties up to 70,000 gpm. Bulletin 83-29R sent on request. 


1D) an NENG Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
857 Nottingham Way, Trenton 2, New Jersey 





new bulletins 





COAL, ASH & BULK HANDLING 


200—Pneumatic Conveying Systems 
Adaptability of pneumatic conveying 
for bulk handling and transporting of 
pulverized, granular, and small broken 
materials is the subject of an 8-page bul- 
letin. In addition to describing the ele- 
ments of pneumatic systems, the bulletin 
discusses many typical installations. The 
advantages of pneumatic conveying are 
described. Holly Pneumatic Systems, Inc 


201—Coal Scale 


Described in 16-page bulletin 0352 is an 
automatic coal scale for weighing coal as 
it is fed to boilers. Construction and op- 
erating details are presented for the belt 
feeder, the weigh hopper, scale housing, 
operating levers, and accessories. The 
booklet also contains an explanation of 
how the unit operates and information on 
special features. Richardson Scale Co. 


AIR & DUST FILTERS & 
COLLECTORS 


202—Tubular Dust Collectors 

Problems of fly ash collection are dis- 
cussed in 8-page brochure 4P201. Tubular 
dust collectors are described, and effi- 
ciency curves, arrangements, and standard 
dimensions are presented. Flue gas density 
tables, and a formula and nomograph for 
calculating the number: of tubes required 





PRODUCT INDEX 


Air & Dust Filters & Collectors 

Batteries & Chargers 

Boilers & Boiler Accessories 

Building Materials & Maintenance 

Coal, Ash & Bulk Handling 

Controls, Regulators & Instruments 

Diesels ‘ 

Diesel & Engine Accessories 

Electrical Distribution 

Electrical Heating Units 

Electrical Insulation 

Fons & Blowers 

Fuels & Firing Eoulpment 

Heot Exchanger Equipment 

Lubricants, Lubrication, Oil 
Filters & Purifiers 

Materials of Construction 

Mechanical Power Transmission 

Motors & Generators 

Package Steam Generators 

Pipe, Tubing & Fittings 

Pumps 

Steam Specialties 

Thermal Insulation 

Valves 

Water Treatment 

Miscellaneous 











and catalogs 


for any volume and resistance, are pre- 
sented to aid in selecting dimensions for 
a unit to satisfy space requirements. The 
Thermix Corp., Project Engineers. 


203—Cloth Screen Collector 


Advantages of a self-cleaning cloth 
screen dust collector are tabulated in 16- 
page folder 915. How the unit maintains 
constant collector performance and effi- 
ciency is discussed. Design details, con- 
struction, and specifications are included. 
Pangborn Corp. 


SOLE CLEA 
CPOTE SCREEN DEST COLLEF TOR 


CONTROLS, REGULATORS 
& INSTRUMENTS 


204—Pyrometers 

Pyrometers for the indication and con- 
trol of temperature and industrial proc- 
esses, and for the protection of heat- 
processing equipment, are described in 12- 
page booklet GEC-713B. Design features, 
applications, operation, functional prin- 
ciples, construction, and specifications for 
various types of indicating and con- 
trolling pyrometers are presented. In- 
formation on thermocouple components, 
hand pyrometers, thermocouple potenti- 
ometers, resistance thermometers, and 
industrial resistance bulbs also is pre- 
sented. General Electric Co. 


205—Controllers 


Free-vane air-operated controllers are de- 
scribed in 32-page booklet A120. Instru- 
ments for automatic control of pressure, 
temperature, liquid level, flow, humidity, 
pH, and electrical variables are described. 
Data are provided on on-off, proportion- 
al, reset, derivative, reset plus deriva- 
tive, and autoset types of controllers. The 
Bristol Co. 


206—Annunciator Systems 

How annunciator systems work, and 
what they consist of, is described in 38- 
page booklet 100. Component parts of the 
system are discussed. Considerable infor- 
mation is included to aid in designing. The 
subject of layouts for hazardous locations 
also is dealt with. Panalarm Products, Inc 


207—Recording Meter 

Described in 20-page bulletin 401 is a 
mercury flow type indicating, recording, 
and totalizing meter for accurate meas- 
urement of water, gas, air, sewage, sludge 
and industrial liquors. Descriptions of the 


from leading manufacturers 


meter include facts on its operation, con- 
struction, general information, sizes and 
capacities, specifications, and other perti- 
nent data of interest to plant engineers. 
Simplex Valve & Meter Co. 


208—Controliers 


Control instruments used to measure 
and control numerous process variables 
are the subject of 60-page booklet 1530. 
Specifications and ratings for both electric 
and pneumatic type controllers are pre- 
sented, together with descriptions of the 
control action. In addition, engineering 
data on electrical control relays are pre- 
sented, Industrial Div., Minneapolis-Hon- 
eywell Regulator Co. 


209—Regulators 

“How to Select Regulators,” a 40-page 
booklet, provides useful data for simpli- 
fying the selection of pressure regulators, 
temperature regulators, or pump gover- 
nors to do a specific job. Steam, gas, and 
water capacity tables are presentcd, to- 
gether with suggestions for installation 
and other useful information. Foster En- 
gineering Co. 


210—Regulating Valves 

Valves for controlling the flow of gases 
and liquids by means of floats, master 
regulators, or thermostats, are the subject 
of 12-page bulletin S-22-CA. Specifications, 
advantages, and construction of dia- 
phragm-operated, spring opening and 
spring closing regulating valves. pressure 
controllers, air locks, valve positioners, 
and selector panels are presented. The 
Swartwout Co. 


211—Chemical Feeder Control 

Improved processing through automatic 
control of chemical feeders is described in 
4-page data sheet, AED 000-10. Designed 
for application to the Lapp Pulsafeeder 
pump, the instrumentation permits auto- 
matic feeding of treating chemicals either 
to maintain uniform concentrations or to 
correct variations of pII in any continuous 
process. Separate sections of the folder de- 
scribe feeder control in relation to flow 
rate, changing the feed rate by ratio-set 
mechanism, range of ratio adjustment, and 
control of pH under varying flow condi- 
tions. The Foxboro Co. 


212—Mass Spectrometer 

Announcement of a new mass spectrom- 
eter designed primarily to monitor and 
control continuous processes in chemical 
plants and oil refineries, is made in 4-page 
folder CEC-1824. In addition to specifica- 
tions, subjects such as how it operates 
and how it is used for process monitoring 
and control are discussed. Consolidated 
Engineering Corp. 


BATTERIES & CHARGERS 
213—Nickel Cadmium Dotteries 
Engine starting characteristics of nickel 


cadmium batteries are described in a 4- 


(Continued on page 118) 


NOTE — Each new bulletin item has a key number for your convenience in asking 
for a free, personal copy. Insert key numbers on return post card found on page 99. 
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For high-pressure, high-temperature 
service (as well as sub-zero duty), Chapman makes steel 
valves in a range of series from 150 to 2500 Ib... 
in gate, globe, angle and check types... 
in steels of many different analyses and 
with suitable trim to resist corrosion and 


erosion. 
Chapman Steel Valves are accurately 
machined and finished, designed to ASA 
and API ratings, and may be furnished with 
flanged or welding ends. These valves can 
be equipped for any type of operation . . . hand, 
gearing, hydraulic cylinder or Chapman motor unit as shown in 
illustration. So for all standard and any special Steel Valves, check 
with Chapman first. Meanwhile, write for Catalog 20. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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page folder. It discusses the principles 
behind the low-internal-resistance and 
negligible self-discharge qualities of the 
batteries, and outlines reasons for their 
long-life and _ trouble-free reliability. 
Nickel Cadmium Battery Corp. 


BUILDING MATERIALS 
& MAINTENANCE 


214—Sump Cleaning 


Sump cleaning with vacuum equipment 
is the subject of 4-page folder 130-C. Ac- 
cording to the bulletin, this equipment 
can pick up liquids at the rate of 40 gpm, 
with a tank capacity of 125 gal. Improved 
vacuum equipment for picking up water 
from floors and ducts also is described. The 
equipment may be connected to a vacuum 
cleaning system, or may be provided as 
a portable unit with capacities to 8 gal. 
The Spencer Turbine Co. 





TO REQUEST FREE BULLETINS 


Insert “key” numbers on return post 
card found on page 99. Your re- 
quests will be handled promptly. 





BOILERS & BOILER ACCESSORIES 


World’s Most Popular Type | 2-steom sccomsistors 


Balancing steam supply and demand 


with steam accumulators is the subject of 

8-page bulletin RA-52-8. Typical installa- 

Metal-Asbestos Ga sket tions are discussed. Principles of operation 
and advantages are described, and data 


. ; . are presented for calculating capacity. The 
Spirally wound Type Gaskets deserve their popularity because practical application of accumulator 


° ° one ° ° theory is discussed. Foster Wheeler Corp. 
they offer a built-in resiliency, for safe seals with lighter bolt- 


loads, that no other gasket type offers. 216—Gage Valves 


P . . , Liquid level gage valves for liquid and 
Ajax Spiralwound Gaskets are made for all standard pipe flat glass gages are described in a series of 
fle and fi anholes. handholes d ne conn of « i nine data sheets 187-195. Specifications are 

anges and for manholes, handholes and tube caps of all makes listed, and such details as operation and 
of stationary and marine boilers, waterwalls, economizers, and a? 2 Se. San Sap 


° ‘ & Valve Co 
other boiler accessories. 


They are available in plated low-carbon steel or stainless with FANS & BLOWERS 
fillers of Canadian or blue African Asbestos or chemically inert 


217—Centrifugal Fans 
duPont Teflon. : 


Centrifugal fans, designed for hign ve- 
. ‘ . locity air conditioning systems and heavy 
Ask your Industrial Distributor or write— duty industrial applications where low 
operating cost and quiet operation are re- 
quired, are the subject of 8-page booklet 
1320. A graph shows horsepower, efficiency, 
and pressure ratings. Brief descriptions 
of five classes of fans give maximum 
wheel speeds, total pressures, and volume 
ranges for each class. Design features are 


u he it b D FABRICATORS OF “TEFLON” & “KEL-F" FOR THE discussed, and a —— ~——¥ describes 
a system of movable vanes for controlling 
CHEMICAL PROCESS & ELECTRONIC INDUSTRIES fan output. Sturtevant Div., Westinghouse 


STATES | canon: NEW JERSEY ee 
GASKET MECHANICAL POWER 


Representatives in Principal 


COMPANY Cities Throughout the World TRANSMISSION 


218—Roller Chain & Sprockets 

“How to Select Standard Roller Chain ‘ 
Drives,” a section of 54-page booklet 52-1, 
provides useful formulas, tables, and ex- 
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J 
amples to aid engineers concerned with It Ss a Norblo! 
drive equipment. 


Advantages are dis- 
cussed, and dimensions, strengths, and 
weights are tabulated. Stock sprockets 
also are described, including bore, key- 
way, and setscrew information. Proper 
maintenance of chain drives is reviewed, 
and information on chain vises, flexible 
couplings, and coupling covers is pro- 
vided. Baldwin-Duckworth Div., Chain 
Belt Co. 


219—V-Belts 


Fractional horsepower V-belts, for use 
in servicing light duty applications, are 
listed according to the new industry- 
standard numbering system in a new cata- 
log. Various types of machines are listed 
alphabetically by company or trade- 
names for convenience in determining the 
proper belt. Manhattan Rubber Div., Ray- 
bestos-Manhattan, Inc. 


220—Gear Drives 

How to select herringbone gear drives 
is explained in the engineering data sec- 
tion of 40-page booklet 2519. Tables list 
ratings, overhung loads, and specifications. 
Construction, applications, and advantages 
of single, double, and triple reduction en- 
closed herringbone gear drives are pre- 
sented. Units are listed in standard ratios 
from 2.84:1 to 326:1. Capacities range from 
0.4 to 2480 hp, and output shaft speeds 
range from 2.2 to 623 rpm. Link-Belt Co. 


Important dust control jobs 


221—Electric Clutch 


Principles of operation of an electrically 


controlled clutch are explained in 16-page from coast to coast use 


bulletin 5306. The unit is used to connect 
or disconnect a driven shaft from a driv- 


ing shaft while the latter is either running 

or standing still. It was developed and is / 
widely used in Europe for machine tools. : SEIN 
The bulletin gives engineering information see ie 
on how to apply, how it operates, and con- 


trol. Specifications are listed. Rectifier 
s a 
Automatic Bag Type Collection 


Div., I1-T-E Circuit Breaker Co 





Of all the major types of dust and fume collection systems, the 
modern automatic bag type process as developed by Norblo is the 
most widely useful and adaptable. Its use in important large scale 


production processes extends from coast to coast, and to foreign lands. 


Continuous operation at full rated capacity 
handling heavy dust loads by maintaining 


a constant suction drop across the arrester 
MOTORS & GENERATORS 


is the performance that Norblo Equipment 


222—Reference Book a) delivers day after day. 
“Motor and Generator Reference Book,” i; o . 
50-page booklet 51R7933, presents infor- There is no down time with a Norblo Auto- 
ag bn a ar wee. matic Bag Type Arrester. Rugged construc- 
tions. Considerable data and information 
of value are presented and supplemented ; : 
with illustrations. The booklet is reprinted AJ parts combined in a fully functional coordi- 
SS en ee Sista. / nated design insure very high efficiency and 
Allis-Chalmers Manufacturing Co. | 


tion, basic unit compartment and few moving 


low cost of operation and maintenance. 


223—Motor Starters 

nkande tain Gala cae 4 dust collectors, exhaust fans, cement air cool- 
to 600 v, is the subject of 4-page selection 
guide 14B7733. Information tells how to : d 
select the proper type starter, enclosure Write for literature on any of these. 
and operating arrangement, and explains 
how to determine whether a full or re- 
duced voltage starter should be used. An 


lanat ft three- trol 
explanation of two or three-wire control The Northern Blower Company 
for overload relays also are given. Allis- Engineered Dust Collection Systems for All Industries 
Chalmers Manufacturing Co. 

6422 Barberton Ave. Olympic 1-1300 Cleveland 2, Ohio 


Norblo also builds centrifugal and hydraulic 


ing systems, and portable type dust collectors 





(Continued on page 120) 
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cto-Grip 
SCREW DRIVERS 


In every detail the finest screw drivers that can be 
made. Handles are of tough black plastic, shock- 
proof and practically unbreakable. Comfortable 
Octo-Grip shaping prevents rolling and provides 
maximum turning power. Blades are of fine 
alloy steel with entire bar electrically heat 
treated under precision automatic control 

for greatest strength and toughness. Snap-on 
Octo-Grip screw drivers are available in a 
complete range of sizes and tips. Special 
purpose screw drivers for all industrial needs. 
The complete Snap-on line includes 4,000 
hand and bench tools for production and 
maintenance. Direct-to-industry service 

through factory branch warehouses in 

principal cities. Write for special industrial 
catalog and new 104-page general catalog. 


SNAP-ON TOOLS CORPORATION 


8102-E 28th Avenue, Kenosha, Wisconsin 


*Snap-on is the trademark of Snap-on Tools Corporation. 
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PHILLIPS TIP 
CH TYPE TIP 
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224—Dripproof Induction Motors 

Dripproof induction motors, from 1/3 to 
150 hp, are described in 6-page brochure 
RS-2. In addition to standard motors, spe- 
cial purpose types such as vertical, flange 
and face mounting, magnetic brake-types, 
and shell-type units are discussed. Speed 
torque curves, frame number charts, di- 
mensions, and specifications are pre- 
sented. Recent changes in design are dis- 
cussed, including use of prelubricated, 
sealed ball bearings throughout. The Lima 
Electric Motor Co. 


HEAT EXCHANGER EQUIPMENT 
225—Air-Cooled Heat Exchangers 


Forced draft, air-cooled heat exchang- 
ers, for a wide variety of industrial cool- 
ing and condensing applications, are dis- 
cussed in 12-page bulletin FF-FD-0.001. 
How they operate, construction, and de- 
sign features are discussed. Data on heat 
transfer, horsepower, and space require- 
ments are included in a discussion of ap- 
plications. The Fluor Corp., Ltd. 


226—Condenser Tube Inserts 

How to restore leaking condenser tubes 
to service by sealing off the deteriorated 
portion with inserts, is the subject of 4- 
page folder 500. The booklet also describes 
installation and advantages. Tube clean- 
ers, expanders, and maintenance tools 
also are listed. Thomas C. Wilson, Inc 





TO REQUEST FREE BULLETINS 


Insert “key” numbers on return post 
card found on page 99. Your re- 
quests will be handled promptly. 





227—Heat Transfer Equipment 

Various types of heat transfer equip- 
ment are listed in 8-page bulletin 945. In- 
cluded are heat exchangers, heaters, cool- 
ers, coils and bends of pipe and tubing, 
pressure vessels, and prefabricated plate 
products. Brief descriptions of each prod- 
uct are presented. The Whitlock Manu- 
facturing Co. 


PACKAGE STEAM GENERATORS 


228—Scotch Marine Boiler 

Subject of 16-page bulletin 509 is an 
automatic, self-contained steam generat- 
ing plant for firing oil, gas, or combina- 
tion oil and gas. Construction of the boil- 
er and firing equipment is described 
Specifications are listed for units up to 
250 psi for power, process, or heating; 
and units for 15 psi steam or 30 psi water 
for low pressure heating. Standard and 
extra equipment is discussed. Suggestions 
for installation and maintenance also are 
presented. Johnston Brothers, Inc 


229—Package Automatic Boilers 
Featured in 12-page bulletin 1218 1s a 
cut-away view showing design of a pack- 
age automatic boiler. Component parts, 
performance, advantages, and types of 
equipment also are discussed. Units are 
equipped with air atomizing oil and free- 
mix gas burners, which can be quickly 
converted from oil to gas or from gas to 
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oll without additional piping of wiring 
Ratings from 15 to 500 bhp are listed. Orr 
& Sembower, Inc 


230 Automatic Boilers 

Data and _ specifications for package 
automatic boilers from 20 to 500 bhp are 
listed in 4-page folder 102. Design features 
and advantages are discussed. Combina- 
tion oil and gas burners are described 
Boiler Engineering & Supply Co., Inc 


231—Off-Center Firing 

Design features of a compact, auto- 
matic package boiler are discussed in 4 
page folder EC-1152. The theory of off- 
center firing, used with these units, is dis- 
cussed. Specifications for units through 250 
hp are tabulated. Dutton Boilers Div., 
Hapman-Dutton Co 


WATER TREATMENT 


232—Water Well Acidizing 

How to acidize water wells, and what it 
can do to increase water yield, is discussed 
in a 12-page reprint. In addition to pre- 
senting engineering data, the booklet dis- 
cusses results of water well acidizing in 
various parts of the country. Dowell Inc 


DIESELS 


233—Gas-Diesel Engines 


Engines for gas, gas-diesel, and diesel 
operation are described in 12-page bul- 
letin L-71. Units are 4-cycle, with 15'% in. 
bore and 22 in. stroke. A rating curve com- 
pares supercharged to atmospheric op- 
eration Aftercooling for more horse- 
power is discussed. Space requirements 
are listed, and typical installations are de- 
scribed. Cooper-Bessemer Corp 


234—Diesel Electric Sets 

Five models of diesel electric sets, with 
ratings up to 110 kw, are described in 20- 
page bulletin 30507. A cutaway view shows 
features of design. The booklet describes 
fuel, lubrication, and cooling systems; 
points out advantages of several important 
parts; contains descriptions of both self- 
regulated generators and completely auto- 
matic standby sets; describes attachments; 
and gives complete specifications. Cater- 
pillar Tractor Co 


235—Dual Fuel Engines 

One of the interesting features of 16- 
page bulletin 202 is a schematic diagram 
of a dual fuel engine, showing starting air, 
fuel oil, pilot oil, and gas lines. Operation, 
advantages, and construction also are de- 
scribed. Descriptive data on the pilot oil 
injection system, hydraulically actuated 
gas valves, forced feed lubrication, and 
positive action safety devices are pre- 
sented. Nordberg Manufacturing Co 


236—Heavy Duty Engines 

“New Developments in Oil Diesel, Dual 
Fuel Diesel and High Compression Spark 
Ignition Engines,” 16-page booklet S-500- 
B55, describes up-to-date features of mod- 
ern, economical, heavy duty, internal com- 


(Continued on page 122) 
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YOU GET 


WITH DARCOVA PUMCUPS 
ON THE JOB! 


HERE are two basic, well- 
proved reasons why more and 
more Darcova Pumcups are going 
into cylinders of air and hydraulic 


controls and mechanisms. 


First, texture-engineered Pum- 
cups outlast most other piston 
packings at least 3 to 1. There's 


less replacement, less down-time! 


Secondly, efficiency does not 
diminish as Pumcups wear. Re- 
sponse is always faster, surer, with 
less power consumed! 

Darcova Pumcups are available 
in sizes and engineered textures 
ideal for virtually any service. Why 


not find out what they can save you? 


ASK FOR BULLETIN No. 4502 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 9, Pa. 





You Get Trustworthy 
Liquid or Gas Cooling 


With Great 


Cooling Water Savings 


from the 


NIAGARA AERO 
HEAT EXCHANGER 


@ You can cool air, gas, water, 
oils, chemicals, electric and 
power and process equipment, 
engines, mechanical processes 
with lower cost and really accu- 
rate control of temperature with 
the Niagara Aero Heat Exchanger. 

You are assured of uniform, 
constant production and quality 
from any process . . . steady, re- 
liable operation... lower cost for 
more dependable cooling. You 
can have closed system cooling 
with freedom from scale, dirt, 
corrosion and maintenance 
troubles. You can accurately cool 
more than one type of liquid with 
one machine. 

The Niagara Aero Heat Ex- 
changer uses atmospheric air to 
cool liquids and gases by evap- 
orative cooling. You can remove 
heat at the rate of input to keep 
accurate control of gas or liquid 
temperature. You can put heat 
back into the system to save the 
losses of a “warm-up” period or 
to equalize the effect of load 
variations. 


Great savings in cooling water 
and savings in piping, pumping 
and power return the cost to you 
quickly. The Niagara Aero Heat 
Exchanger can save you approx- 


imately 95% of your cooling 


water cost. Write for Bulletin 120. 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 


Dept. IP, 405 Lexington Ave. 


New York 17, N. Y. 


Experienced District Engineers in all Principal Cities of U. S. and Canada 


122 





new bulletins 


(Continued from page 121) 





bustion engines. A heat balance chart 
shows waste heat recoverable from ex- 
haust gases and jacket cooling water 
Also included is bulletin S-500-B54, which 
contains fuel cost charts for determining 
most economical type of engine selection, 
and reprints describing industrial and 
municipal installations utilizing heat re- 
covery systems. Engine Div., Worthington 
Corp. 


DIESEL & ENGINE ACCESSORIES 


237—Cylinder Liners 


“Water Side Deterioration of Diesel En- 
gine Cylinder Liners,” 8-page reprint, 
deals with problems in water cooling of 
diesel engines. Reasons are given for fail- 
ure of protective measures to stand up in 
service, and certain steps are outlined that 
may be expected to provide effective rem- 
edies. Illustrations supplement the text 
The International Nickel Co. 





TO REQUEST FREE BULLETINS 


Insert “key” numbers on return post 
card found on page 99. Your re- 
quests will be handled promptly. 





FUELS AND FIRING EQUIPMENT 


238—Over-Fire Air Systems 


“Smoke is Wasted Fuel,” a 4-page folder, 
describes how over-fire air systems op- 
erate. How an automatic control with 
electric eye can be applied to the systems 
is explained. Instructions on how to select 
the proper size are presented, together 
with a selection chart and a table of fan 
data and characteristics. Canton Stoker 
Corp. 


239—Oil Burning Equipment 

Oil burners, combination gas and oil 
burners, oil pumps, and accessories are de- 
scribed in 20-page booklet 3048. Subjects 
such as how to select a burner, engineer- 
ing and manufacturing factors, construc- 
tion. features, principles of operation, 
typical installations, basic firing operation, 
automatic operation, and use of panel or 
control boards are presented. Engineers 
concerned with selection of firing equip- 
ment should find considerable informa- 
tion of value in this booklet. Petro Div. 


ELECTRICAL DISTRIBUTION 


240—Feeder Voltage Regulator 

How to install, operate, and maintain 
feeder voltage regulators is the subject of 
28-page “Users Manual” O1X7002B. The 
manual includes connection and installa- 
tion diagrams, tables for calculating set- 
ting of line drop compensator, gives main- 
tenance hints, and describes such special- 
ties as the Vari-Amp feature, forced air 
cooling, and oil-sealed inert gas protec- 
tion. Allis-Chalmers Manufacturing Co. 


241—Non-Metallic Power Cables 


Construction features and advantages of 
zero to 5000 v non-metallic, sheathed pow- 
er cables, for direct burial installations, 


(Continued on page 124) 
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For Eye-Level <> Readings... 


eee BF, a 


ie 
: _ 7 


TEMPERATURE INDICATORS 


Precision-built indicators provide accurate 
* aaa readings. 


Low-cost protection .. . due to large, spe- 
cialized production. 


Wide selection of dial ranges to meet spe- 
cific requirements. 


Choice of stock types available as shown. 


Send for new catalog, describing many 
thermometer styles. 


THE ELECTRIC AUTO-LITE COMPANY MODEL “6” 


INSTRUMENT AND GAUGE DIVISION 3 that in best = 
TOLEDO 1, OHIO | purpose ” dial: eventy 
NEW YORK + CHICAGO + SARNIA, ONTARIO calibrated scales. From $18 


MODEL GI A “National” installation for 
American Cyanamid Co. plant at 
Bridgeville, Pa. 


ASH REMOVAL 
the NATIONAL way 
Only 3 MOVING PARTS assures youlow-cost, 


dependable service 


Ca the “so 75 be! : 
E EN SZ E Y FS mtuhtioas, (> Are ash removal costs a factor in cut- 
m 


2 
* ; ting your profits? We suggest a survey 
F L 8) WwW | N D I Cc A T Oo R uSTEY FLOW INDICA 7, by a National engineer. It will cost you 


vENSIEY Co nothing. It may avoid wasted dollars. 
There are only three moving parts in the 1. POINTER erenyes ta 


Henszey Flow Indicator—the Pointer, the Lever ; NATIONAL PNEUMATIC 
Shaft and the Plunger. And that means 2. LEVER SHAFT ones 

longer wear, continued service, and constant 3. PLUNGER ‘ , STEAM ASH REMOVAL 
accuracy. YST 
The liquid enters the indicctor below the SYSTEMS 
plunger forcing the plunger upward. Slots is > money in two ways — 
in the side of the plunger allow the liquid 4 : . 2 

to pass. Increased flow will increase the lift, Exceptionally easy one-man oper- 
exposing a greater area of the slots, so that 

the lift of the plunger is in direct proportion + : ation cuts labor cost to the bone 
oe ae ee pone a Ld oy Maintenance costs are surprisingly 
one end to another and read direct—without > +4 f low because rugged NATIONAL 
constants. The entire instrument can be in- r 

stalled right in the pipe line. f : construction results in maximum 


For details consult Sweet's Catalog or write: it life for parts 


HENSZEY COMPANY | $25 . A complete and effective service policy 


betes ‘ i and a reputation for delivering satisfac- 
Dept. A-5, WATERTOWN, WISCONSIN . | 4 . tion are extras that go with NATIONAIT 


installations 





NATIONAL 
Sens CONVEYORS 
FLOW INDICATORS COMPANY. inc. 


50 CHURCH ST, NEW YORK 7, NY 


Manufacturers of The National 


Continuous Blowdown °® Distillation Systems © Heat Exchangers ChipVeyor System For Metol Turn 
Feed Water Meters ® Boiler Feed Regulators © Proportioning Valves ings —Furnace Doors - feeders — Ash 
also MILK EVAPORATORS and PRE-HEATERS a get Conmme “" 
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are discussed in 12-page bulletin OK-1066. 
Current carrying capacities and specifica- 
tions are tabulated. A section entitled, 
“How to Install Buried Cable,” contains 
useful information for extending cable 
life and preventing service interruptions 
caused by mechanical damage. The Oko- 
nite Co. 


242—Power Conversion Units 

Metallic rectifier power conversion units 
are the subject of 8-page bulletin GEA- 
5658B. The publication lists design fea- 


tures, advantages, descriptions, perform 
ance, circuits, and rating for units from 
125 to 250 v d-c. A guide also is provided 
as an aid in preparing contract specifica- 
tions which entail d-c power supplies and 
exciters. Drawings show outline dimen- 
sions. General Electric Co. 


ELECTRICAL HEATING UNITS 


243—Electric Heaters 


Electric unit heaters and heater sections 
for industrial and commercial heating, as 
well as for specialized use in heating 
corners of factories, warehouses, and 
guardhouses, are described in bulletin E-1. 
The principal features of three basic types 
are discussed. Electric duct heater sections 
for oven-work, drying operations, and 
similar process heating also are described 
Engineering data includes capacity tables 
and dimensions. L. J. Wing Mfg. Co 





TRANSPARENT 
BOWL FILTERS 


Now, more efficient 4”, wir %" 
and 1” sizes. 


AUTOMATICALLY removes corro- 


sive moisture and abrasive foreign 
matter’ from compressed air lines. 


FLOW: '4” and %”, 0 to 30 cfm. %4” 
and 1”,.0 to 140 cfm. 

PRESSURE: to 150 psi. 
TEMPERATURE: 40° to 120° F, 25 


and 64 micron, sintered metal filter 
elements available. . 


PIONEER AND LEADER IN OIL FOG LUBRICATION FOR 25 YEARS 


WRITE FOR CATALOG SHEETS 486, 481. 


3431 So. Elati St. 


, Englewood 


IN COLORFUL COLORADO 


Valves ¢ Filters © Regulators © Lubricators © Hose Assemblies 


o  dunpiha. THROUGH BUSINESS. FOR A BETTER AMERICA! 


support Junior Achievement 





ELECTRICAL INSULATION 


244—Asbestos Insulation 

Information about electrical insulations 
made of purified asbestos—why they were 
developed, what their characteristics 
are, and where they may be used to ad- 
vantage—is contained in 32-page booklet 
EL-40A. Tables give test data on physi- 
cal and electrical properties. Illustrations 
show application techniques and advan- 
tages. Literature suggests applications for 
core tubes, layer insulation, layer wrap- 
ping, interlaminant insulation, end wash 
ers, and final wrapper insulation. Johns 
Manville. 


LUBRICANTS, LUBRICATION, 
FILTERS & PURIFIERS 


245—Oil Reclaimer 

Subject of 4-page folder R-247 is a self- 
contained, compact oil reclaimer for keep 
ing industrial oils free from contaminants 
In addition to describing how the proc- 
ess works, the bulletin suggests a few of 
the more common applications. The Hilli- 
ard Corp 





TO REQUEST FREE BULLETINS 


Insert "key" numbers on return post 
card found on page 99. Your re- 
quests will be handled promptly. 





246—Filtration Equipment 

How various industrial plants have used 
filtration equipment to solve specific prob- 
lems is discussed in a series of 4-page 
case studies. Each study discusses the 
problem and its solution. The first folder 
appraises a central system for recondi- 
tioning cutting oil before it reaches auto- 
matic machines. A second study describes 
a central flotation system for clarification 
of soluble coolant. Industrial Filtration 
Div., U. S. Hoffman Machinery Corp 


PIPE, TUBING, & HOSE 
247—Flexible Metal Hose 


Various types of flexible hose applica- 
tions are pictured in 6-page folder CMH 
122R. Basic types, as well as standard as- 
semblies and special purpose types, are 
discussed. A chart shows the proper type 
of assembly to use for handling various 
types of liquids, gases, solids, and semi- 
solids. Flexonics Corp. 


MATERIALS OF CONSTRUCTION 
248—Vibration Mounting Systems 


All-metal engineered mounting systems 
for maximum vibration isolation and 
shock protection of electronic equip- 
ment is the subject of 16-page bulletin 
750. The booklet defines vibration and 
shock, shows the effect of vibration on 
equipment, what can be done about vibra- 
tion, and the application of knitted stain- 
less steel wire as the resilient and damp- 
ing element. Vibration control from 
theory to practice is explained. Robinson 
Aviation, Inc. 


249—Structural Plastic 

Information on fabrication and design 
factors, physical strength, and chemical 
resistance of unplasticized, rigid poly- 
vinyl chloride is provided in 6-page folder 
9-1. Techniques of fabrication are dis- 


(Continued on page 126) 
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N for installing 
va ane VALVES 


Lovejoy 
Counter 
shaft 
Unit 
controls 
speed ol 
auto 
matic 
Spring 
Coiler 


Lovejoy 

Wide V- 

Belt Pul 

ley in- 

é ; cluded in 
Sizes to 120” for any application. design 


of Tap- 
W. S. ROCKWELL COMPANY | | 


chine 
BUTTERFLY VALVES e@ SLIDE VALVES @ AUTOMATIC VALVES 


2303 ELIOT STREET eo #£FAIRFIELD, CONN. 


Sales Representatives in Principal Cities 





RESEAT VALVES DRILL CONCRETE 


...-depend on 
AND BIBBS 5 





LOVEJOY 


VARIABLE SPEED 
PULLEYS 


Drills perfect. precision holes Whatever your job calls for 
even in reinforced concrete. 


s : r4 you, too, can depend on Lovejoy 
uper fast and easy (6” deep ee? : oe > , : . 
hole in 1 minute!) Pays for Variable Speed Pulleys to ope rate 
itself in time-savings. Made machinery at exactly the right 
theeaes speed. Quick, easy, 


finger-tip 
Widely used for the past control 
RESEATING 


no stops for speed 
rere ‘ five years by most of the changes. Simple installations on 
' largest U. S. corpora- . , 
ts Siete eneemeiinahneeenn old or new equipment. Shipped 
RESEATING ; and utilities, as well as | from stock for fractional to 8 H.P. 
thousands of smaller duties. And ask about the new, 
firms, installation men, low-cost Lovejoy 
contractors, electri- Tilting Motor Base 
cians, plumbers, etc. f —— ee 
Superior concrete ‘ for fractional mo- 
drilling plus longer : tors up to 44 H. P. 
drill bit life due to “ 
FREE factory re- 
sharpening service 
keeps them sold. 





Write now for com- 
plete Catalog and en- 
gineering data 

Personalized guarantee given 


: if -_ cannot inst pag teenth yr Guat. LOVEJOY FLEXIBLE 
Send for illustrated literature and and list , COUPLIN G COMPANY 
PUTED LLRTPe | ROTARY CONCRETE DRILL CO. | J 00 w. tae s 


Chicago 44, til. 
650 S. Arroyo Parkway, Pasadena 1, Calif. 


Also Mfrs. of Lovejoy Universal Joints 
and Lovejoy Flexible Couplings 
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NO SHUT-DOWNG 
WITH LUBRIPLATE 


—say HENRY & WRIGHT 
of Hartford, Conn. 











“While waiting for delivery of 
one of our 25-ton Dieing Ma- 
chines to do a particularly heavy job, 
a customer was trying to start produc- 
tion of a 10-ton machine. Even though 
it was lubricated with a conventional 
awrysy+y minutes, the machine 
ad to be shut down for bearings to 
cool during each coil run. Then, on our 
recommendation, he changed to a 
LUBRIPLATE Lubricant. With but two 
applications of LUBRIPLATE a day, the 
machine operated continuously except 
during change of coils.” 


For nearest LUBRIPLATE distributor, 
see Classified Telephone Directory. 
Send for free 56-page ‘‘LUBRIPLATE 
DaTA Book”’. . . a valuable treatise on 
lubrication. Write LUBRIPLATE DIvI- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 
AND TYPE OF YOUR MACHIN- 
ery, LUBRIPLATE 
LUBRICANTS WILL IMPROVE 
ITS OPERATION AND REDUCE 
MAINTENANCE COSTS. 























new bulletins 


(Continued from page 124) 
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cussed, with illustrations of fume exhaust 
systems, tanks, ducts, dipping baskets, 
and similar products. Resistance charac- 
teristics are charted to clearly indicate 
applicability to specific industrial cor- 
rosion problems, as well as its resistance 
to reagents at both low and high temper- 
atures. Atlas Mineral Products Co. 


PUMPS 


250—Controlied Volume Pumps 


Described in 4-page folder H20M is a 
recently developed positive displacement 
pump designed for water treating and 
other industrial applications which do not 
require extreme accuracy. Applications, 
capacities, materials of construction, and 
motor-drivers are discussed in the bulletin. 
Milton Roy Co. 





TO REQUEST FREE BULLETINS 


Insert “key numbers on return post 
card found on page 99. Your re- 
quests will be handled promptly. 





251—Multi-Stage Pumps 

Pumps for supplying, circulating, and 
boosting water and process liquids are de- 
scribed in 12-page brochure B-1400. Speci- 
fications are tabulated, and construction is 
described for 2, 3, 4 and 5 stage split-case 
units. Capacities up to 3000 gpm, and heads 
to 1550 ft are listed. Peerless Pump Div., 
Food Machinery and Chemical Corp. 


252—Rotary Gear Pumps 

“How to Solve Pumping Problems,” is 
the title of 36-page booklet 3060. In addi- 
tion to presenting typical problems and 
their solutions, various types of rotary 
gear pumps are described. The major por- 
tion of the book is intended to serve as a 
data handbook. Nomographs of friction 
loss in pipe, resistance of valves and fit- 
tings, and viscosity of oils are included. 
In addition, viscosities and specific gravi- 
ties, conversion tables, electrical data, and 
construction materials are presented. Geo. 
D. Roper Corp. 


STEAM SPECIALTIES 


253—Separators & Purifiers 

Live steam separators, exhaust steam 
separators, air and gas separators, re- 
ceiver type separators and steam purifiers, 
and exhaust heads are described in 24- 
page catalog 500. Design features, proper 
trap to use, and specifications are pre- 
sented for each type. Engineering data in- 
cludes charts giving pressure drop, steam 
capacity, and air capacity, as well as 
nomographs of steam flow in pipes and 
pressure drop in steam piping. Wright- 
Austin Co 


THERMAL INSULATION 


254—Spray-Applied Insulation 

Degree of protection from condensation 
which is afforded by a spray-applied cork 
and mastic insulation, is shown in a series 





Extra P 


with these Fuel- 
Saving Baffles 


Quickly 


Provide cross-flow of gases 
over tubes for maximum 
heat-transfer 


Tapered gas passes and 
curved surfaces streamline 
the gas flow and maintain 
gas velocity for efficient heat- 
extraction 


Draft losses materially re- 
duced by elimination of eddy 
currents, bottlenecks and 
dead gas pockets 


Less steam used in cleaning 
because soot blowers are 
used less often, and more 
effectively 

Applicable to any design of 
water-tube boiler, fired by 
any fuel 

Each installation is designed 
on the basis of 25 years 
experience in this special- 
ized branch of engineering 


Installed by skilled mechanics 


Ask for bulletin BW 40 
giving valuable data 
on modern baffle-wall 
constructions — free 


N 


D) 


CSE GV _ 


owe 


ee ee ss eee ee ee ee eee ee oe ee 


— 


WOOT A AS 


THE ENGINEER CO. 


Geir) 


75 West 


AS 


New York, N.Y. 
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of charts. The coating is described as pro- 
viding moderate insulation as well as pro- 
tection from corrosion. Recommended ap- 
plications include protection of heated 
storage tanks, and control of condensa- 
tion on cold pipes and vessels. Charts give 
dew point for uninsulated pipe and for 
surfaces with 1/4 and 3/8 in. sprayed insu- 
lation. Surface temperature of the insula- 
tion also is tabulated. Insul-Mastic Cor- 
poration of America 


VALVES 
255—Engine Stop Valve 


Automatic shut-down of turbine, com- 
pressor, or engine in event of over-speed- 
ing, is provided by a combined throttle 
and engine stop valve described in 6-page 
folder S-3. Applications, fabrication, in- 
stallation, and design, along with a com- 
plete parts list, dimensions, and specifi- 
cations, are presented. Golden-Anderson 
Valve Specialty Co 


MISCELLANEOUS 
256—Desk Calculator 


Useful formulas, constants, and conver- 
sion factors for basic engineering of blast 
cleaning and dust control calculations are 
contained in a 6-page pocket size folder 
entitled “Desk Calculator.” Included are 
geometric relationships for circles, 
squares, cylinders, spheres, pyramids, 
cones, and trapezoids; measures of pres- 
sure; and calculation guides for determin- 
ing tank capacities in gallons. Other ma- 
jor categories include formulas for dust 
control work, tables on shot and grit sizes, 
and metric measurements and conversion 
factors. Pangborn Corp 


—End 





What is the 
CORRECT CHIMNEY 


for your Plant? 


Perforated Radial Brick 
or 


Reinforced Concrete 


Our Engineering Services 
include recommendations, 
designs, specifications and 
plans based upon many | 
years of specialized experi- 
ence. 

Our Maintenance Depart- 
ment inspects existing chim- 
neys without inconvenience 
to you, mokes reports and 
recommendations 

Our Repair Department 
heightens chimneys in op- 
eration, repairs damaged 
chimneys, installs aviation 
obstruction lights and light- 
ning rod systems, points 
brick chimneys and puts 
your chimney in perfect op- 
erating condition. 

Phone, write or wire 
today for further 
information. 
Design—Construction— 

Linings—Water 
Proofing—Repairs— 200 ft. x 8 ft. Rad- 
Aircraft Warnings— ‘*' ~~ A 

Lightning Rods— Insti- 

Demolition tute of Technology, 








Chicago. 


CONSOLIDATED 
CHIMNEY CO. 
Engineers and Builders 


6 South Dearborn St., Chicago 3, Ill. 





SAVE up to 90% 


in Refractory Maintenance Costs 


MOLDIT 


‘xa CASTABLES 
Right on the Job! 


With Moldit Castable Refractory Cements, you can 
make special shapes and monolithic linings—or patch 
spalled or eroded linings quickly, at low labor cost. 
Plant after plant reports reduction up to 90% in refrac- 
tory repairs and maintenance. 

Moldit linings and precast shapes provide a powerful 
barrier against heat erosion, slagging or spalling. Patch- 
ing old linings with Moldit Cement drastically cuts 
maintenance costs and down-time of equipment. Dou- 
bles and even triples the life of the lining. 

Moldit cold-sets quickly to full strength. Doesn't 
shrink. Water won't harm it. There’s a Moldit Refrac- 


tory Castable for every application. Write for data on 
Moldit. 


MORE 
RESISTANT 
TO SLAG 


Gunniting o 5%" 
thickness of Moldit 
Chrome Refractory 
Cement on co boiler 
floor for resistance to 
molten slag. 


MORE 
HEAT 
RESISTANT 


Ash hopper of large 
public utility boiler 
lined with Moldit-D 
Refractory Cement. 


REFRACTORY & INSULATION CORP. 


REFRACTORY BONDING AND CASTABLE CEMENTS 
INSULATING BLOCK, BLANKETS AND CEMENTS 


130 WALL STREET, NEW YORK 5, N. Y. 
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CLASSIFIED ADVERTISING 








PROFESSIONAL SERVICES 





PROFESSIONAL SERVICES 


FOR SALE 








Let Us Install Your 


PROPANE GAS PLANT 


or 
ANHYDROUS AMMONIA 
PLANT 


We Are Specialists 


More Than 80 Peacock Plants Prove 
... “There's No Substitute for Ex- 
perience.” 


Write For Full information 
PEACOCK CORPORATION 


P. O. Box 268, Westfield, N. J. 
Westfield 2-6258 








stand by or year ‘round 


LP-GAS PLANTS 


designed ¢ installed 
ee ee a 
INCORPORATED 
WESTFIELD N J 


? VY 69K 270 WE 2.2800 





FOR SALE 


GAGE GLASSES AND 


High Pressure Rubber Gaskets 
ALL SIZES TO FIT YOUR WATER GAGES 


“€ 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, N. 














BOILERS 


10 te 5000 HP. 
Diesel, Steam Terbiae, Enqiee 


GENERATORS 


Heavy Power Equipment 
ladustriai—Chemical Process 
Equipment 
UMUSID — RECONDITIONED 
DEAN G. STRICKLER & ASSOCIATES 


1846 Correcticut Avenve, WW 
Warbiegton 6, 0. C. « OuPon 








WELDING CONNECTORS 





Saxe Erection Units position and secure structural parts for welding. 
The adjustable K3A clip permits adjustment of structural members for 


plumbing and erection. 


Use of these units eliminates all hole punching and produces the most 
economical, safe, and quickly erected structural frame. 


Write for "Structural Welding Practice” manual, containing full- 


engineering design information. 


MFG. & SOLD b 
J. H. Williams & Co. 
Buffalo 7, New York 


Canadian Representatives 
Air Reduction Canada, Ltd. 
Montreal 2, Canada 











FOR SALE 


FOR SALE 





FOR SALE: 300 K.W. STEAM TURBINE 
AND G.E. GENERATOR—600 VOLTS, 
TYPE A.T.B. 


THE RANDOLPH MILLS, INC. 
Franklinville, N. C. 








FOR SALE 
Pexto squaring shear, 3/16" x 72" with 
3" gap. 3 years old, like new. 
Airco £10 planograph with 4 torches. 


THE FOSTER CO. 
Stevensville, Mich. 


Phone: St. Joseph, Mich. 3-5233 

















AVAILABLE REPRINTS 





SPECIAL REPORT REPRINTS 
“Control Valves and Positioners”, March 
1953 


“Adjustable Speed Drives and Electrical 
Controls”, Sept. 1952 
“Combating Corrosion From Industrial 
Chemicals", July 1952 
“Packaged Electrical Distribution 
Equipment", Feb. 1952 
“Contaminants in the Air", Jan. 1952 


Write for your free copy today—one 
copy mailed upon request, with the compli- 
ments of INDUSTRY AND POWER Addi- 
tional copies—2 to 25 copies—25¢ each; 26 
to 50 copies—20¢ each; 5! to 100 copies— 


128 


15¢ each; more than 100 copies—Ii0¢ each. 
Your requests will receive the prompt atten- 
tion of Reader Service Department, INDUS- 
TRY AND POWER, St. Joseph, Michigan. 


Free of charge—for your personal files, 
reprints: 

“Continuous Blowdown Systems,” March 1953 
“Water System Planning Becomes An Exact 
Science,” Jan. 1953 

“Application of Spreader Stokers,” March 
1953 

“Package Boilers Reduce Steam Costs,"’ Feb 
1953 

“Management and Engineer View Dust, Cor- 
rosion and Electrical Distribution,” Dec. 1952 





“Industrial Waste Treatment,” June |95! 
"Valve Positioners,” Apr/May 1952 

“Proper Maintenance Procedure Means 
Longer Bearing Service," Sept. 195! 
“Engineered Fire Fighting Systems,” 

1952 

“Proper Water Tower Means Water Con- 
servation,” March/Apri| 195! 

“Meeting Gas Curtailment With Propane,” 
April 1952 

“How to Select the Correct Steam Trap,” 
Jan. 1950 

“Purchased Versus Generated Power,” June 
1952 

“Characteristics of Net Positive Suction Head 
Above Vapor Pressure-’ June !952 

“Modern Fuel Oils and the Application of 
Additives,” Oct. 1951 

“Combustion and Combustion Guides,” Aug 
1952 

“Maintenance ‘Know How’ Means Efficient 
Batteries,” Aug. 195! 

“Burners for Package Boilers,” Oct. 1952 
"Piston Rings," June 1952 

“Joining Copper and Its Alloys,” Aug. |952 
“Axial Flow Pumps .. . Their Characteristics,” 
July 1952 

“Fundamentals of Automatic Control," Sept 
1951 

“Profits From Wastes," Nov. 1952 

"Short Short-Circuit Calculations,” Apri! 1952 
"Selection and Design Factors in Bus Duct 
Distribution Systems,” Aug. 1952 
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ONE 
ce § 


CONTROL 
eo 8.,..0 F 


om Om a) 
TWO 


Mercoid DA-400 Series Pressure 
Controls.incorporate a single bour- 
don tube which actuates two inde- 
pendently adjustable Mercoid mag- 
net operated mercury switches to 
accomplish various circuit opera- 
tions. For example: 


1. Close one alarm circuit at high 
pressure and another at low 
pressure with both circuits 
open over operating range. 

. As an electrical interlock to 
open one circuit as pressure 
rises above and the second 
circult as the pressure drops 
below operating range. 

. To provide two-stage control 
by opening or closing one cir- 
cuit on a rise in pressure and 
the second circuit on a further 
rise in pressure. 





Equipped with calibrated dial and 
outside adjustments—Ranges 0-30 
psi to 300-2500 psi—The Mercoid 
magnet operated mercury switches 
are not affected by harmful effects 
of dust, dirt, or corrosion—your 
assurance of millions of operations. 


Write for Bulletin 5P 


THE MERCOID CORPORATION 


4201 BELMONT AVE. CHICAGO 41, ILLINOIS. USA 





Available with 
Ex n-Proof or 
Weatherproot Housing 








HOW YOU CAN MAKE 


Worn seats and valve discs, 
broken springs and stems are 
eliminated with Sims Pump 
Valves. Sims valves cure fre- 
quent pump repair headaches 
with exclusive design features 
They're guaranteed to give you 
better pump performance 


You get longer service from 
seats and discs cause of 
rotating disc that changes to 
a new seating-surface every 
time it opens. Valves can't 
hammer up and down 


Inclined rib seat and shock- 
absorber stem heads combine 
to permit increased speed 
without valve-knock. Capac- 
ity can be increased 40% and 
more 


Low resistance through seat 
reduces turbulence — gives 
~ —_a, against vapor 
inding 


Long guide gives even lift — 
reduces wear. Spring is pro- 
tected against jamming 


Write for new catalog show- 
ing how Sims valves fit your 
pump and give better pump 
performance. 


VALVE CO., INC. 


1314 PARK AVE., HOBOKEN.N.J.* M&M BLD., HOUSTON, TEX. 
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SPEED WORK 


CONTRACTOR INGENUITY By using a 
suspension boom, here is how one con 
tractor saved time by welding five 21-ft 
Ric-wil units together above-ground be- 


PROJECTS fore | h 


witH RIC-WIL PREFABRICATED 
INSULATED PIPING 


SPEED “on-the-job” is a major factor in the installation 
of underground piping — from the standpoint of costs, 
man hours, and interruption of vital utility services. 


Whether you are piping steam, hot water, oil, or 
process liquids, Ric-wiL prefabricated units are de- 
signed for quick, economical installation. Furnished in 
21-ft. lengths, pipe and insulation per job specifications 
are pre-assembled inside 

a heavy-duty conduit me | FORM 5205 
will acquaint you 


housing for permanent with the complete 


protection and high effi- 
ciency. 

related products 
jo Furnished on re 
rd quest. 


UNDERGROUND OR OVERHEAD 


«ae range of Ric-wil 
| > piping systems and 


Rre-wrl 


PREFABRICATED 


INSULATED PIPING 


THE RIC-WIL COMPANY~- CLEVELAND, 0. 


Get this Bulletin 


VARIABLE RPM: 


é 


U.S. varipRIvE 


THE MIRACLE MOTOR 


With infinite variable speeds, The U. S. Varidrive Motor will boost 
your production, increase operator's efficiency and produce better 
quality work. 2 to 10,000 r.p.m. % to 50 hp. Request new Bulletin. 


U.S. ELECTRICAL MOTORS Inc 
Box Sle Angele A alif Milford 





Sine Control 


IN COOLING SYSTEMS 


WATER SUPPLY 


s 


APHRAGM OPERATED 
vat 


Chlorination — the modern way 
to prevent slime buildup in con- 
densers and heat exchangers 
saves you money if it’s right. But 
if dosage is too heavy, you run the 
risk of corrosion . . . or if it’s too 
light, chlorination is worthless. 

Builders Chlorinizer is the key to safe, effective, 
economical chlorination in cooling systems. CHLORIN- 
IZER 1S ACCURATE . . . The sensitive compensating 
valve and the visible-flow Sightflo Indicator guarantee 
correct feed for effective treatment and insure against 
corrosion. CHLORINIZER IS SAFE . . . The full vacuum 
principle automatically and positively shuts off chlorine 
feed on loss of vacuum. CHLORINIZER IS SIMPLE 
. . « Because of its basic design, Chlorinizer is readily 
adaptable to single or multiple point applications on 
manual, semi-automatic, or fully automatic control. 

Builders Chlorinizers are available in three volu- 
metric models for feeding from a few pounds to 6,000 
pounds per day. Send coupon for complete details. 


ee en er ree ee ere ee 


jy BUILDERS-PROVIDENCE, INC. 


- Bif . - 
: (OIVISION OF 8-1-F INOUSTRIES) 


i 357 Harris Avenue, Providence 1, Rhode Island 


i Please send Application Memo No. 840-J9 describing Chlorinizer 
ry slime control system. 


§ Name 

' Company 

‘ Street 

 —_—— State. 


Lema eee ee ee eee ee 
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for hand hole cover plate studs, etc... LEADING 
BOILER MFRS. & USERS 


now Standardize on 


Ge “HI-TEMP”’ A | 


THREAD 











A—Deep crack. B—Tamping Smooth-On in. 
C—Crack completely sealed. 


if You’ve Never Used 
SMOOTH-ON, read this: 


COMPOUND 


Vv speeds up dis-assembly time! 
Vv prevents stud breakage! 
Vv eliminates pitting of stainless steel! 


Leading boiler mfrs. and users have 
proved through extensive tests that 
coating all hand hole boiler cover plate 
studs with Fel-Pro C-5 “Hi-Temp” 
will effect a substantial savings in 
time, labor and costly stud breakage 
Fel-Pro’s exclusive Colloidal-Copper 
formula allows for easy separation and 
reduces stud breakage of threaded 
assemblies after long exposure to ex- 
treme temperatures. It eliminates gal- 
vanic pitting of stainless and alloy 
steel even where dissimilar metals are 
joined. 


Smooth-On No.1 Iron Cement is a metallic 

powder which you mix with water to the 

consistency of putty. You tamp it, while still soft, into a 
crack or hole, making sure to force it against all surfaces. 
With Smooth-On you don’t need to use heat or special 
gadgets. As it hardens, it expands slightly, clinging tightly 
in place. The required part is ready for use as soon as 
Smooth-On sets hard. Keep Smooth-On handy for both 
emergency and routine maintenance repairs. Buy it in 
7 oz, 1 Ib. 5 Ib., 20 Ib. or 100 Ib. sizes. If your supply 
house hasn't Smooth-On No. 1, write us. 


FR EE REPAIR HANDBOOK 


Shows many industrial and home repairs 
made with No. 1 and other Smooth-On 
Cements. Leaks stopped, cracks sealed, 
loose parts made tight. 140 illustrations. 
Drop us a line for Your free copy. 

SMOOTH-ON MFG. CO., Dept, 19 
570 Communipaw Ave. Jersey City 4, N. J. 


Conduct your own tests with C-5 
“Hi-Temp” at our expense. See how 
it can lick your toughest thread break- 
> problems... Write for Free Sam- 
ple and complete data sheet Topay! 


Do it witi SMOOTH-ON 


FELT PRODUCTS MFG. CO. THE IRON REPAIR CEMENT OF MANY USES 


1542 Carroll Ave., Chicago 7, Illinois 616s IPB 








ARE WORTH 
MEASURING “ 





More friends meet— 
More deals made— 
More relaxation and fun 
More delightful enter- Whether you visit St. Louis, for 
tainment in the — business or pleasur u'll enjoy 
CLARIDGE LOUNG the happy Fospite ity of the 
Claridge. 300 attractive guest 
rooms, all with combination tub 
and shower . . Delicious food .. 
Cheerful service. 


AMPLE PARKING SPACE 


Attention, Service Men! The 
Claridge, favorite of the 
Armed Forces, extends @ spe- 
ciel welcome to you! 


MODERATE § 3 50 RATES 
from 





F@ FOR GAUGING LIQUIDS 
OF ALL KINDS 
@ 100% AUTOMATIC 


@ APPROVED BY 
re, UNDERWRITERS’ 
WRITE FOR COMPLETE DETAILS LABORATORIES 


rie LIQUIDOMETER core 


36-32 SKILLMAN AVE., LONG ISLAND CITY, N-Y 


What's going on at 
The Claridge 717 
Write Rey Gillespie 


of 
CURRIDeE CHATTER 


LOCUST AT EIGHTEENTH 
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MAKE EVERY MACHINE 


INDEPENDENTLY LIGHTED with 
ACME ELECTRIC STEPDOWN 


TRANSFORMERS 











® Acme Stepdown 
Transformers are 
available in standard 
ratings from 75 to 
2000 watts. Ready for 
easy installations. 


Motorized machines that are 
individually lighted (with a 
concentrated light at the work- 
ing area) can be shifted in pro- 
duction lines with a minimum 
of expense and delay. An Acme 
Electric stepdown transformer 
mounted on the machine and 
connected to the power line can 
supply proper voltage for light- 
ing requirements. Investigate 
this modern method of com- 
pletely electrifying machinery. 


ACME ELECTRIC CORPORATION 
525 WATER ST. CUBA, N.Y. 


FULLY AUTOMATIC INVERSAND 
WATER SOFTENING PLANT 


The above is one of our many hundreds of Water Conditioning 
Plants automatically operated by our H & T poppet type 
multiport valves. 


Whether your water problem is softening, filtration, alkalinity 
reduction, oil removal, or demineralization, requiring new units 
or modernizing old, we invite your inquiries. 


Single or Multiple Units — Manual, Semi-Automatic or Fully 
Automatic — We can serve you. 


OVER 50 YEARS EXPERIENCE 
Write for FREE Bulletin 


HUNGERFORD & TERRY, INC. 








INSTANT 
SETTING 


IN DU SERIAL 


FANS) 


STEP-UP OUTPUT 


and quality of wovk- 
manship, reduce indus- 
dustrial accidents and 
employee fatigue with 
proper ventilating and 
cooling equipment. 





TEST IT ON 
TRIAL OFFER 


TOUGH AS NAILS! FAST! 











Repair broken factory floors without the usual traffic tie-up. Simply 
shovel INSTANT-USE into hole or rut—tamp smooth—truck over! 
No waiting! INSTANT-USE bonds tight to old concrete—right up 
to a feather edge. It's tough. Wears like iron. Won't crack or 


crumble. Install complete overlay where floors are badly chewed up. 


Used indoors or out. Immediate shipment. 
MAIL COUPON for TRIAL OFFER and FREE HANDBOOK 


FLEXROCK COMPANY Offices in principal cities) 
3605 Filbert St., Philadelphia 4, Pa 

Please send me complete INSTANT-USE information, 
details of TRIAL ORDER PLAN and HAND BOOK OF 
BUILDING MAINTENANCE—no obligation. (Clip and 
attach Coupon to Co. letterhead) 
Name 
Title 
Company 
Address 





TYPE IND EXHAUST FAN 
For factories, mills, thea- 
tres, schools, hotels etc. 
Features belt drive with 
boll bearing motor. Sizes 
from 24” to 


oe 


CHELSEA Fans re- 
move excessive heat, 
fumes, dirt, dust and 
grit, also dead stale air. 
30 models, in over 200 
sizes, are available, and 
each fan or blower is 
especially engineered 
and tested for its 


- recommended applica- 


tion. All ratings are 
certified by P.F.M.A. 
test methods to insure 
proper performance. 


CHELSEA FAN ‘ BLOWER CO., Inc. 


ae tin lala’ NEW JERSEY 


INDUSTRY AND POWER * May 1953 





KEEP THE DIRT 


~SARGO 


The most complete line 
available anywhere... 


SARCO COMPANY, INC. © Empire State Bldg., New York 1, N. Y. 


IN PRINCIPAL CITIES # SARCO CANADA, LTD., TORONTO 8, ONT 


REPRESENTED 


As manufacturers for more than 30 years of steam 
traps, heating specialties and temperature regulators, 
we have long been keenly aware of the necessity of 
protecting such mechanisms from damage by foreign 
matter in pipe lines carrying condensate, steam, air, 
gas, water, brine, ammonia, oil and other fluids. 
Strainers quickly pay for themselves by preventing 
costly shutdowns and heavy repair bills. 

Sarco strainers have large capacities and offer mini- 
mum resistance to flow. They can be had in sizes from 
4" to 10” and larger, for all commercial pressures. 


Bodies are of cast iron, semi-steel, cast steel, bronze 
or cast molybdenum steel. Screens are made of various 
metals with perforations as required. 


Furnished with screwed, flanged, socket weld and 
sil-braze connections. 


a SARUO 


improves product quality and output 


Unretouched photograph of 
the screen of a Sarco Strainer, 
exactly as found, after brief 
service in a pipeline. Brimful 
of scale, rust and pipe dope. 


Sarco type SB and SBH 
strainers with screwed 
connections. Bodies of 
cast iron or bronte 
semi-stee!l or cast stee! 
Screens of brass, phos 
phor bronze, miid steel 
staintess steel or 
monel. Sizes 44" to 6 

For any commercial 


pressure 


Sarco Type D Strainers 
with flanged ends. Bod 
ies cast iron standard 
fo 125 psi, or extra 
heavy to 250 psi. Sizes 
2'' to 10 


Sarco Type SB Yoke 
style strainer, for low 
pressure fluids, such as 
fuel oil. Standard on 
many oil delivery 
trucks. Screen instantly 
removable for cleaning 
Cast iron body ond cap 
screens as desired 


Sizes 2" to 3 


For pressures to 600 psi 
Sarco Strainers built 
to meet Navy specifica 
tions. Sizes 4"' to 8 
with screwed, sil braze 
socket weld or flanged 
connections. Bodies of 
cost valve bronze, cast 
steel, or cast carbon 
molybdenum steel 


Sarco Type SRS Scraper 
Strainer, hand operated 
or motor driven, sizes 
%"' to 8 Screen is 
scraped clean without 
interrupting flow or ex 
posing the product to 
aw contamination 








INDUSTRY and POWER 
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--eSO MUCH BETTER LUBRICATION 
WITH TEXACO URSA OIL” 

















The Marshall ( Michigan) Water and Electric Com- dual-fuel engines. It stands up under toughest oper 
pany started using Texaco Ursa Oil in wwo 5-cylinder ating conditions . . . keeps rings free for proper 
Diesel engines in 1947. Results were so satistactory compression and combustion, lower fuel consump 
— but read the story in the user’s own words. tion and lower maintenance costs. That is why — 
For over 15 years, more stationary Diesel h.p. 
in the U.S. has been lubricated with Texaco 
than with any other brand. 


“We got so much better lubrication with Texaco 
Ursa Oil — lower maintenance costs and fuel 
economy — that when we installed a new 6 
cylinder Diesel in 1948 we naturally chose There is a complete line of Texaco Ursa Oils, ap 
‘Texaco Ursa Oil to lubricate it. Same with the proved by leading engine builders. A Texaco Lubri 
11-cylinder radial Diesel we installed in 1951. cation Engineer will gladly help you select the 
As new Diesels go into our plant, you can be proper one for your operation. Just call the nearest 
sure lexaco Ursa Oil is going in with them of the more than 2,000 Texaco Distributing Plants 


a ‘ in the 48 States, or write 
The Marshall Water and Electric Company's ex 


perience with Texaco Ursa Oil is typical. Texaco The Texas Company, 135 East 42nd Street, New 
Ursa Oil is made tor lubrication of Diesel, gas and York 17, N. Y. 


TEXACO URSA OILS 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 


TUNE IN: Tuesday nights on television—the TEXACO STAR THEATER starring MILTON BERLE. See newspaper tor time and station. 





